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PUBLIC NOTICES 










SUDAN GOVERNMENT 





OINTMENT OF TWO DISTRICT 
LOCOMOTIVE SUPERINTENDENTS 


Jan Railways Require the 
SERVICES of TWO geal LOCO- 
7g SUPERINTENDENTS, 25- 
preferably unmarried. Candidates must 
y qualified Lestenasere Engineers, both = 
y and in practice. Must have graduated 
snical Engineering oon’ a University ie 
be Corporate Members of the Institution of 
Engineers or of the Institution of Mech- 
ngineers, must have served an apprentice- 
or pupilage of not less than four years on a 
ny or With & firm of locomotive builders of 
and must have a position of 
ssibility on Locomotive Engineering for not 
han one year. 
rting rate 9. ah. ee per annum 
equals £1 Os ng to age, qualifi- 
3 and experience, ars periodical increases 
y in accordance with Government Scales, 
¢£480-540-600-660-720-780-852-936, all in- 
»s being biennial with the exception of the 
ot, which is triennial. 
ted candidates will be appointed on pro- 
sary contract for two years and subscribe 
Provident Fund, after which if accepted, 
towards pension, their contributions 
be transferred to the Pension Fund. Free 
p on appointment. Strict medical 
ination. 
plications, giv full particulars as regards 
qo and experience, should be sent 
SECRETARY, MINISTRY OF LABOUR 
NATIONAL SERVICE (Central Register 
b), Queen Anne’s Chambers, London, 
1, quoting reference O.N. C665. 8015 















































BOROUGH OF WATFORD 


WATER DEPARTMENT 





APPOINTMENT OF WATERWORKS 
STATION SUPERINTENDENT 





pplications are Invited for 
the APPOINTMENT of SUPERIN- 
— of the Corporation’s Pumping 


policants should be qualified ae and 


a in High-duty heey gy Ms mping 
Deep Well Pu Electrically 


rit Plant, and in the Teervisten of Pump- 
Stations. 

be salary will be at the rate of £420 per 
bm, rising by annual increments of £20 to 
| plus a temporary war period increase of 
e cent. on the first £300 3 7 Dee cent. on 





b appointment. is a designated. post under 
Corporation’s S$ a 
person appointed ‘will be uired to 

ical examination and con ae tot the 


ieulars of the appointment can be obtained 
pplication to Mr. W. W. Newman, M. Inst. 
, FS.1., Borough Water Engineer, 

, Watford. 

plications, accompanied by copies of three 
nt testimonials and endorsed ‘* Waterworks 


rintendent,’’ must reach the Engineer not 
f than 5th bys 


A. NORMAN SCHOFTELD, 
Town Clerk. 


8025 





Town 







pwn Hall, 
Watford. 





UNTY BOROUGH OF BRIGHTON 


OINTMENT OF ASSISTANT WATER. 
WORKS ENGINEER 





pplications are Invited for 


the APPOINTMENT of ASSISTANT 
TERWORKS Page at s a ae = 


£500 annum. Cand ~~ 
uld be Corporate | Members of the Tnatication of 
il neers, must have had aaa 
lence in a Wa rks Depa: 


terwo! 
tpy a responsible position. They "thot have 
ound knowledge of the Desi nd Main 
of Steam and Electrical P t, 
‘ce Reservoirs, &c., and the General Engi- 
ng gl of a large Waterworks Undertaking. 
is superannuable, and the s' 1 
@ medical 


diate ‘an be required to 

mination before being appoin 

rticulars and conditions of appointment, 
with form of spol cation, may be 












Assistant "Waterworks Engi- 
‘ * ust be deinen not later than Monday, 
ase 1942, 
bvass either directly or indirectly, will 
8 disqualification. ” a 
J. G. DREW, 


Town Clerk. 








own Hall, 
Brighton, 
15th “levels: 1941. 










8036 
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BABCOCK VALVE VALUE. 








INDEX TO ADVERTISEMENTS, PAGE 63 
















FACT that goods made of raw 































materials in short supply owing to 
war conditions are advertised in this 
paper should not be taken as an 
indication that they are necessarily 
available for export. 







































PUBLIC NOTICES 


SITUATIONS OPEN 





BOROUGH OF LUTON 
WATER HEATERS FOR SALE 


Sob bg iach, pated bg rouimasely Should_ be experienced. i® M $ ~ 
3 8 a rai at app ly hic Struc- 
14 miltion B. a with somnesen ante of Carbon and Alloy Stoke wore Tnfluence 
valve, burners wg of Heat tments; some know of Non- 
regulator, &c.” eviewed by Bann ferrous Metallurgy an advantage.—Apply in 

BOROUGH ENGINEER, Luton. writing, stat: rience sala 
ore a . Bue beter Weare 
Luton. 080 Glasgow, C2. pea 008 A” 


MECHANICAL ES 
Heavy Chhcnicals 


Vy. ; commencing salary 
ust ha epee} iene 
struction "So Control 

giving full particulars, 8034, The 


— (30-35) WANTED 


A 





TOWN GAS 








'ALLOGRAPHIST REQUIRED by Large 


PUBLIC NOTICES 





THE RIVER GREAT OUSE CATCH- 
MENT BOARD 


FLOOD PROTECTION SCHEME 


[ngineer or Senior Draughts- 

MAN REQUIRED, with good knowledge 
of the Design of Masonry and a Sluices 
and Reinforced Concrete Road B 
ent for about one yer, ‘gubiect to one 
month’s notice on either side. 
Salary, £40 to £50 per month, according to 
qualifications. 
Also DRAUGHTSMAN REQUIRED with 
Steelwork Experience, preferably on Sluice or 
Lock Gates. 
Engagement for about one year, subject to one 
month’s — on either side. 

£20 to £26 per month, according to 

qualifications 


For forms of application, apply to— 


W. E. DORAN, B.A.I., A.M.L.C.E., 
Engineer to the Board, 
‘* Elmhurst,”’ 


Brooklands Avenue, 
Cambri 


dge, 
12th December, 1941. 8031 





SITUATIONS OPEN 


COPIES or Testrmonrats, Nor ORIGINALS, 
SPECIFICALLY REQUESTED. 








TO ADVERTISERS UNDER BOX gpm 
IN SITUATIONS OPEN SECTION 


For the pvenefit of applicants, the Peagetitans 
- repared to insert b ef notices that vacancies 

lied, od. =Dom receipt of notifications from the 
‘Advert. notices (limited to one line) 
will be _> of C0-0) 


asked for. 








IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 
ee RULES & ORDERS 
No. 877 
RESTRICTION - ENGAGEMENT ORDER 





ANAGER for Mee oad Department Dealing 

with all Distribution, Fabrication — 
Development of Light Alloys for usages of grea 

national importance. position aie to oor 

(1) wide engineering technical ——— and 

practical experience; (2) some metallurgical know- 

ledge, particularly light metals; (3) = 
t and commercial experience 


un 

isting Government Regulations. Pecmenens 

situation offered. Candidates should be between 

35 and 50 and state when they could be free to 

commence duties. Salary offered £800/£1000, 

dependent upon qualifications.—Address, 8029, 
The Engineer Office. 8029 a 





HIFT ENGINEER REQUIRED, Thoroughly 
qualified to Take Shift 

pressure Steam-raii 
and all auxiliaries. ermanent appointment in 
Home Counties. Salary, per annum. 
Pension scheme. Address, stating age, experi- 
ence, and enclosing copies of testimonials, 8037, 
The Engineer Office. 8037 A 





For continuation of Small Advertise- 
ments see page 2 





SITUATIONS OPEN (continued) 
Page 2 


SITUATIONS WANTED, Page 2 
AUCTIONS, Page 64 
FOR SALE, Page 64 
SUB-CONTRACTING, Page 2 
PATENTS, Page 2 
MACHINERY, &c., WANTED, Page 64 


—_——— 


For Advertisement Rates see 
First Column Overleaf 








€LASSIFIED ADVERTISEMENTS CLOSE FOR 





PRESS-NOON WEDNESDAYS 











THE ENGINEER 


Dec. 19, 194) 








The Engineer 
Annual Subscription Rates 
(including postal charges). 

BRITISH ISLES ... £3 5 0 


CANADA... - £218 6 


ABROAD a ee 
(except Canada) 





‘THE METALLURGIST.” 

This Supplement, which deals with the Science and 
Praetice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next date, February 27th. 

ADVERTISEMENTS. 


are Af oer 


The Charges for Classified 
line = = inch—minimum charge, 

one ine or more atthe rate of 12/- 

Vv 4 


cation. 
Gules delivered’ beftre TWO o'clock on Weda 
afternoon. 


Letters relating to the Advertisement and the Publishing 
Departments of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of ‘Tae ENGINEER. 


Postal Address, 
28, Essex Street, Strand, London, W.C.2. 


Teleg. Address, 
“* Engineer Newspaper, Estrand, London.” 
Tel., Central 6565 (10 lines). 





SITUATIONS OPEN 


TEEL WORKS CHEMISTS REQUIRED for 
Large Works engaged on Government Con- 
tract. —— should be familiar with 
Methods of Analysis of Alloy Steels and should 
be willing to work on eight-hour shifts if 
required. Commencing salary according to 
qualifications with minimum of £200 per engine 
—Apply in writing, stating age, experience and 
salary required, to the SUPPLEMENTARY 
REGISTER, Employment Exchange, 103, 
Waterloo Street, Glasgow, C.2. 8007 a 








HE Post: You Are Seeking May Not be 
Advertised in this Column, but do not lose 
the Opportunity of Bringing Your Requirements 
before all those who would be interested and 
could employ you. An Advertisement in the 
“* Situations Wanted *’ Column would be = by 
all Leading Engineering Concerns for a 
Four Lines, 4s.; 1s. for each "Additional L Line. 
There is no better way of covering so large a 
field for such a small charge. 





SITUATIONS WANTED 


CCOUNTANT, Qualified, Age 43 (Reserved 30), 

SEEKS EXECUTIVE APPOINTMENT:; 

9 years’ company secretary and 13 years one firm 

of chartered accountants ; thorough knowledge 
accounts and costing used to staff control.— 
Address, P3719, The’ Engineer Office. P3719 B 








Sc. (Mech.) (28 Yrs.), 18 Months’ Works 

'e experience of machine tool repairs, guns, 
tanks, ORKS POSITION SOUGHT; free 
December 28th.—COOPER, Wardenstown, Killu- 
can, Westmeath. P3722 B 





IHIEF PLANNING ENGINEER DESIRES 
CHANGE. Wide experience of planning, 
rate fixing, jig and tool design on light and 
medium work, including car and aircraft tee. 
duction.—Address, P3717, The —— ny 





a. (39), A.M.I. Mech. E., 1st Class 
B.O.T. Cert., at present holding temporary 
senior position on ——— staff of large under- 
ng in London and having wide experience in 
the design, installation, operation, and main- 
tenance of power generating (steam, electric, 
A.C. and D.C., and diesel), and pumping plant, 
and in industrial plant 
OUS of OBTAINING 
= intelligent and undivided application to 
firm’s interests would bring adequate return.— 
Adare, P3721, The Engineer Office. P3721 8 





. or 40, with Over 20 Y eo 
all * grades up 


in to and 
i SEEKS MANAGERIAL POST. which 
includes or leads to Directorship. Familiar 
Controls and Ministries. Has proved capacity to 
produce at war tempo. Highest business con- 
nections.—Address, P3718, The Engines, =. 





NNGINEER, Many Years’ Experience in Pre- 
paration of schemes, —— design, estimates, 

specifications, reports mechanical handling 

plant of all Senetightons, OFFERS his SER- 

VICES, part or whole time. Established office 
in London.—Address, P3713, The ag > oe 
B 





ENERAL WORKS MANAGER (43), A.M.I. 

M.E., 12 years with present firm, SEEKS 

CHANGE : proved technical, commercial, and 

— eo 7 * ability, expert in welded plate work 

tank construction; used to large Govt. 

contracts. —Address, P3720, The — 
7 B 


CHANICAL ENGINEER DRAUGHTSMAN 

(25), experience production planning and 
progress, design and lay-out of pumping, com- 
pressing and condensing plant. Sound technical 
and practical training. Excellent references. 
Resvonsible progressive POSITION oer ee 
wivh scope for ability and initiative. Must be of 
high national importance.—Address, P3725, The 
Engineer Office. P3725 B 


V -—- es. Practising ye Sy 
ethods planning, 
machining, founding, "DESIRES EMPLOYMENT 
with Figg ge firm with enlightened labour 
poner gw old.—Address, P3724, The 
ngineer O P3724 B 








The ANSWER 
to every 
Electrical Test 





ONE INSTRUMENT 
measures 
Current A.C. and D.C. 

(O to 10 amps.) 

Voltage A.C. and D.C. 
(O to 1,000 voles.) 
Resistance (up to 40 
megohms) 

Capacity (0 to 20 mfds.) 
Audio-ftequency Power 
Output (0 to 4 watts.) 
Decibels sli &. to 
15 Db.) 





BRITISH 
MADE 


é . electrical 
apparatus is used the AvcMeter 
should be on the spot. A self- 

contained precision A.C./D.C. instrument, the 

Model 7 AvoMeter has 46 ranges providing 

for all the measurements listed above. Ranges 

are quickly selected by means of two rotary 
switches. (No external shunts or series resist- 
ances.) 

Conforming to B.S. rst Grade accuracy require- 

ments, the meter is provided with automatic 

compensation for variations in ambient 
temperature, and is protected by an automatic 
cut-out against damage through overload. 


pteeeeeeececececccees 
: Some delay in 
delivery of 
Trade orders is 
inevitable, but 
: we shall continue 
to do our best 
to fulfil your 
requirements 
as promptly as 
possible. 


Seeesececcceccccseeees 


Cee eeeeereseessseseseeseseres 


Write for descriptive literature and current prices. 


Tle 46-RANGE UNIVERSAL 


Sole Proprietors & Manufacturers: 
The AUTOMATIC COIL WINDER & 
ELECTRICAL EQUIPMENT Co. Ltd. 

Winder House, Douglas Street, 

London, S.W.I. 


¢ ia 3 - 
ates b's stesasaitl lectricel Measuring Instrument 


Current consumption is negligible. . 








PATENTS 





Fs is Desired to Secure the FULL COMMpp, 
oe neg in -~ United Kingdy 
BRITIS. TENT No. 473,628, which ns 
pangs ~ Ba ne J in Internal te 
Engines,’’ either by way of the GRayy 
LICENCES or otherwise on terms acceptabjp 
the patentees.—Interested parties esiring gg, 
of the patent specification and furt rther + 
ticulars should apply to STEVENS, LANGI 
PARRY and ROLL AINSON, 5 to 9 Q 
Court, London, W.C.2. "8038 7 





HE PROPRIETOR, of BRITISH py 

No. 474,054, dated April 24th, 1936,» 
ing to ‘* Improvements in Combined Wire py 

and Electric Conductors and in a Met 
Constructing Them,”’ is DESIROUS of ky ' 
ING into ARRANGEMENTS by way 
LICENCE or otherwise on reasonable terns 
the purpose of EXPLOITING the above PATEY 
and ensuring its practical working ia 
Britain.—Inquiries to SINGER, gp 2 
STERN, and CARLBERG, Steger Buia 
Chicago, Illinois. 8085 





TR OWNERS of PATENT No. 492.4 
Improvements in and relating to Stip 
Tanks and the like,’’ are DESIROUS of ypy 
TIATING with interested parties {oy 4 
GRANTING of LICENCES | thereunder, 
information, apply to Messrs. LLOYD w 
and CO., 10, New Court, Lincoln’s Inn, Loy 
W.C.2. 8033 





SUB-CONTRACTING 
WANTED 








APSTAN LATHE WORK Up to fin y 
QUIRED by Modern Machine Shop, 
electric New Machines, A.I.D. Pt. 1 appn 
Also DRILLING WORK up to fin capacity 
Address, P3701, The Engineer Office. 370) 





wo WANTED for 2 Rhodes Power Pm 

2-ton cap., 2in. stroke; and for 
Welder, 100 amp., cap. 3ft. 6in. arm, fin, y 
thicknesses.—C. 8., Staffa Road, Leyton, 2 
8042 wy 





For continuation of Small Advert 
ments see page 64 








MICHELL BEARINGS, Lid, 


ENGINEERS & MANUFACTURERS 0? 
Michell Thrust « Journal Bearing 


Registered Office & Works: 
South Benwell, Newcastle-on-Tyn. 











JOSEPH Adamson 


& Company Ltd. 
Presswork * Cranes ° Boilers 


P.O. BOX 4, HYDE, Ches. 











J. W. JACKMAN & CO., LT). 
Vulcan Works, MANCHESTER. 
Manufacturers of 


SAND BLAST MACHINES 











ROBERT STEPHENSON A 
HAWTHORNS LTD. 


DARLINGTON and NEWCASTLE - ON- TYN 
London Office: 20 GROSVENOR GARDENS,5) 


LOCOMOTIVES fu Stevi 


Telegrams : Telephoos} 
fassestive Newcastle-on-Tyne. on 
= 


os Sowest, Londo’ Sloane &il 
Codes: Bentleys, ‘The New Standard. 


HAMWORTH 


PUMPS & AIR COMPRESSORS 
THE HAMWORTHY ENGINEERING CO., Ltd., Poole Da 
Phone Poole 735 (P.B.X.) a, Post 
Also 118, Queen Street, GLASGOW 





Grams Inventio 








MCLAREN | 


LIGHTWEIGHT HIGH SPEED 


DIESEL OIL ENGINE 


FOR EVERY PURPOSE 











J. & H. McLAREN, Ltd., LEEDS, ‘4 



































On 


vilers 


Ches. 
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Two Italian Cruisers Sunk 


In an Admiralty announcement made on 
Saturday, December 13th, reference was made 
to a brilliant night action which was carried 
out in the Central Mediterranean by destroyers 
on patrol under the command of Commander 
G. H. Stokes, D.S.C., R.N. The patrolling force 
comprised H.M. destroyer “ Sikh,” with H.M. 
destroyer ‘“ Legion” and H.M. destroyer 
Maori” and the Netherlands destroyer 
‘Isaac Sweers.”’ One of two Italian cruisers 
blew up and the second was left burning from 
stem to stern; an official announcement from 
Rome the following day recorded the sinking of 
both cruisers. A torpedo boat which was accom- 
panying the Italian cruisers was heavily 
damaged and an ‘“‘E”’ boat was sunk. The 
Netherlands destroyer “Isaac Sweer”’ was 
almost completed at a Dutch shipbuilding yard 
when the Germans overran Holland. She was 
safely towed to Great Britain and was com- 
pleted in a British naval yard. On Monday, 
December 15th, the Admiralty announced that 
H.M. submarines continue to harass enemy 
shipping in the Mediterranean. A medium- 
sized supply ship, a schooner and a caique 
have been sunk by gunfire. Other ships 
attacked by torpedoes include a supply ship 
and a salvage tug found in the harbour at 
Candia, and two supply ships of medium 
tonnage, one of which was hit by a torpedo. 
In addition, an Italian ship of the ‘‘ Ramb ” 
class has been attacked and hit by torpedoes, 
while a ship of about 12,000 tons, similar to the 
Italian steamship “ Virgilio,” has been tor- 
pedoed and sunk. 


Increased Wages for the Engineering 
and Shipbuilding Trades 


THE findings of the National Arbitration 
Tribunal with regard to the claims made for 
increases by the trade unions of the engineering 
and shipbuilding industries were officially made 
known on Friday morning last, December 12th. 
The Tribunal has awarded men in both the 
industries a flat rate addition of 5s. a week. 
In each industry the addition is made to the 
national bonus and not to the basic wage. It 
is expected that close upon 2,000,000 men will 
be affected by the two decisions. All the men, 
both timeworkers and piece-rate workers alike, 
will receive the award, but it is pointed out it 
will in no way affect the piece rates, although 
it will enter into the calculation of the rates for 
overtime and nightshifts. There is no mention 
of the position of youths and boys in the 
awards, as they were not mentioned in the 
claims which were presented to the Tribunal. 
There is, however, an arrangement in the engi- 
neering industry whereby percentages of the 
men’s rates are to be payable to the youths 
and boys. Separate agreements govern the 
wages paid to women workers. The awards 
will come into operation at once. In the engi- 
neering industry award mention is made of the 
negotiating machinery of the industry, which 
can be, and is, being invoked for the purpose 
of adjusting anomalies which may arise between 
different classes of workers. Later it was 
announced that the A.E.U. had accepted an 
offer fromthe Engineering and Allied Employers’ 
National Federation for an advance of 8s. per 
week for certain classes of skilled employees. 


British Coal Utilisation Research 
Association 


Tue fourth annual meeting of the British 
Coal Utilisation Research Association took 
place on Wednesday, December 10th, at the 
Association’s Experimental Station at West 
Brompton, when the industrial and domestic 
research work now proceeding was inspected. 
In the course of his presidential address, Sir 
Evan Williams, Bart., said that the work of 1940 
had been devoted to three main investigations. 


A Seven-Day Journal 


The development of a portable gas producer, 
the finding of a suitable gas producer fuel, and 
the investigation of blockages in boiler tubes 
and superheater tubes caused by deposits 
which were carried over from the fuel bed. 
Already during the present year, he said, very 
satisfactory results had been obtained in all 
three fields. The importance of gas producers 
in the effort to save imported petrol was well 
known, and it was satisfactory to be able to 
report that considerable progress had been 
achieved with a wide range of vehicles. With 
regard to fuels for these producers, it was now 
possible to produce in large quantities fuels 
suitable for gas producers, making use of coals 
available in three-quarters of the coal-producing 
districts of England, Scotland and Wales. With 
regard to the work on deposits in large boilers 
it has now been shown that it is possible by 
operating adjustments to reduce such deposits 
so considerably that the life of boilers can be 
increased three or fourfold. Tests made over a 
period of months in one of the principal Midland 
power stations confirmed the findings of the 
Association, and this work is now being actively 
continued by the help of valuable facilities 
accorded by Babcock and Wilcox, Ltd., on their 
high-pressure boiler at Renfrew. The Associa- 
tion has also carried out research work for 
industrial coal users and Government Depart- 
ments. Fort the Ministry of Home Security 
w special coal stove was designed in the 
autumn of 1940 for the safe heating of air raid 
shelters, and since that time nearly 70,000 of 
these “‘ Cura ”’ stoves have been purchased for 
public air raid shelters. Sir Evan Williams paid 
a special tribute to the Chairman of the Council, 
Mr. Herman Lindars, and to Mr. Bennett for 
their work for the Association. Increased 
facilities have been provided by transferring 
part of the work to the new station premises at 
Coombe Springs. 


Hammer Blow in Locomotives 


AT a joint meeting of the Institutions of Civil 
and Mechanical Engineers, held in the latter’s 
building last Tuesday, December 16th, two 
papers on hammer blow in locomotives were dis- 
cussed. The first to be presented, ‘“‘ Hammer 
Blow in Locomotives : Can it Not be Abolished 
Altogether ?”’ by Sir Harold Colam, M. Inst. 
C.E., and Major J. D. Watson, R.E., Assoc. M. 
Inst. C.E., described practical and comparative 
experiments on the reduction of overbalance 
carried out in India, leading to the conclusion 
that overbalance was unnecessary. The other 
paper, “ Balancing of Locomotive Recipro- 
cating Parts,” by E. S. Cox, A.M.I. Mech. E., 
was concerned with British’ practice, with 
certain experiments carried out in this country, 
and with the development of a theory to meet 
the facts. The conclusions arrived at were that 
overbalance is not needed in three and four- 
cylinder locomotives, but that in two-cylinder 
designs some degree of overbalance, depending 
on the engine characteristics, was still desirable. 
The papers gave rise to an excellent discussion, 
and we propose in our next issue to publish 
abstracts of them and some comments on the 
questions raised. 


United Siates Naval Losses at Hawaii 


In a statement made by Colonel Knox, the 
Secretary of the Navy, at Washington, on 
Wednesday evening, the losses sustained by 
the American Navy at Pearl Habour during the 
Japanese attack were revealed. In all, a 
battleship, the “ Arizona,” and five other vessels 
were lost. The old battleship ‘“‘ Oklahoma ” 
capsized, but she can be repaired. The total 
casualties amounted to 2729 officers and men 
killed and 656 wounded. The ratio of deaths 
was heavy, said Colonel Knox, because some of 
the ships rolled over. Among the warships 
destroyed were the old target ship ‘‘ Utah,” 








the three destroyers “‘ Cassin,”’ ‘‘ Downes ”’ and 





** Shaw,”’ and the minelaying ship “ Oglala.” 
The “Arizona” was destroyed first by an 
explosion in her boiler-room and then in her 
magazine, caused, it is believed, by a bomb 
which passed down her funnel. The “ Arizona ” 
was built in 1916 at the New York yard. She 
had a length of 608ft. overall, a beam of 
106ft. 3in. and a mean draught of 27ft. 7in. She 
was turbine driven, her turbines, Parsons and 
Westinghouse, taking steam from six Bureau 
Express oil-fired boilers. Ona standard dis- 
placement of about 32,600 tons her machinery 
had a designed output of 32,000 S.H.P., giving 
her a speed of 21 knots. In recent years she 
was completely reconstructed and her principal 
armament comprised twelve 14in. guns. Facili- 
ties for carrying three aircraft were added. 
The ‘‘ Oklahoma,” which was completed in 1916, 
has a standard displacement of 29,000 tons 
and is propelled by two sets of four-cylinder 
triple-expansion engines, the diameters of 
cylinders being as follows:—H.P., 36-5in.; 
I.P., 59-5in.; and two L.P., 78in., with a 48in. 
stroke. Steam is raised in six Bureau Express 
type oil-fired boilers. The designed output is 
25,000 S.H.P., corresponding to a speed of 
20-5 knots. Three aircraft are carried and the 
main armament consists of ten 14in. guns. 


Admiralty Request for Photographs 


IN a letter to The Times, Mr. W. R. Slessor, 
the Officer-in-Charge at the Photographic 
Library at the Admiralty, draws attention to 
the need for good topographical photographs 
for Service use. There are, he says, undoubtedly 
all over the county private collections of photo- 
graphs which contain material of great topo- 
graphical interest and probably of great value 
to the Services. The Admiralty possesses a 
library of topograhpical photographs, additions 
to which are continually needed, and some of 
the most valuable of these additions have been 
obtained from private sources. Photographs 
of foreign countries, showing harbours, ports, 
piers, jetties and other objects, and views of 
topographical interest to the Admiralty, are 
urgently required. The library also needs 
photographs of inland areas showing the nature 
of terrain, roads, railways, bridges, power 
stations, oil installations, canals, and other 
interesting objects. The dates of these photo- 
graphs are, of course, of interest and obviously 
pictures taken at dates since which their sub- 
jects have changed in appearance do not apply. 
It is also necessary that a full description of the 
subjects depicted should be attached. Photo- 
graphs, which should not be sent until owners 
have received a reply to their offers, are copied 
for use in confidential publications only. This 
process means parting with them for not more 
than six weeks, during which time they are 
treated with the utmost care. 


Women in Steel Works 


By the courtesy of the Ministry of Supply, a 
visit was recently arranged to a large steel works 
in the Midlands, with the object of seeing the 
increasing number of women who are now 
finding semi-skilled and unskilled employment 
in steel works. At the works visited only about 
forty women were employed before the war, 
most of them on office work. At the time of the 
visit no less than 560 were at work in the offices 
and blast-furnace and steel plant, of whom 
about 400 had replaced men. As far as possible 
only local labour is recruited, and it is satis- 
factory that it has been possible to retain 
sufficient skilled labour to train the new women 
recruits. The age limit for women has now been 
raised to forty-five, but the older women are 
only employed on the lighter duties. In general 
the management of the works reports that the 
selected and trained women it has engaged 
are doing their work intelligently and con- 
scientiously, and their services are likely to be 
increasingly called upon during the period of 
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The Engineer in Malaya 


By Professor C. A. MIDDLETON SMITH, M.Sc., M.I. Mech. E., LL.D. 
No. I 


A T the present time the thoughts of many 
4% people are concerned with Malaya. 
Political and military developments in the 
Far East have suddenly brought that 
country into the front page news. If recently 
there has been more mention of the Singapore 
base than of all the rest of the peninsula, that 
is because of its great strategic value, not only 
for the defence of the whole of the 12,000 
miles of Malayan coastline, but of our great 
Far Eastern interests. But all over Malaya 
to day there are armed forces of the Crown. 
The creation, of the base, the aerodromes; and 
other defence works, involved a vast amount 
of engineering work in Malaya, in which 
Malayan Government officers co-operated 
with engineers sent out from Britain. 

The wisdom of those who decided to build 


it is man’s creation.’ During a period of 
nearly thirty years it was my good fortunte to 
note the rapid development of the natural 
resources of Malaya and the increase in pros- 
perity of Asiatic residents. That was in great 
contrast with the often terrible social con- 
ditions apparent during my travels during 
the same period in China, Siberia, and. other 
countries in Eastern Asia. It seemed to me 
that the main reason for the fact that con- 
ditions in Malaya had so rapidly improved 
was because British officials (administrative 
and technical) had worked sincerely to 
increase the health and happiness of the 
inhabitants of the peninsula. The British 
have not forced upon the people in Malaya a 
new religion, but the extensive drainage and 





reclamation works certainly provide evidence 


India provided the manual labour needed. 
These coolies were housed in coolie lines - 
the interests of them and their families were 
carefully aided by officers of the Malayan 
Civil Service. My inspection of many of the 
quarters and social conditions of the Chinese 
and Indian coolies convinced me that they 
were far better housed, fed, and maintained 
in health than if they had remained in their 
own country. The fact that labour recruits 
are eager to go to Malaya is proof of good 
conditions of service, for which the Govern- 
ment deserve full credit. But, in addition 
to caring for the welfare of Chinese and Indian 
immigrants, Government officials are most 
anxious for the social advancement of the 
Malays. It has not been easy to persuade 
the natives to change their mode of life, but 
improvements in their social conditions, 
especially in recent years, have been made. 
Not so very long ago Malays, outside the 
Straits Settlements, were living under the 
despotic rule of some Sultan whose whim was 
law. There were frequent wars between the 
various Sultans and local forays. When the 





human enemy was quiet, the jungle provided 
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the great fortiess at Singapore has saved the 
British — and probably Americans — from 
much anxiety concerning their interests in 
the Pacific. While the proposals for construc- 
tion were being debated in Press and Parlia- 
ment in England, the then Governor of the 
Crown, Colony arranged in 1924 for the clear- 
ance and drainage of a large area of land 
which is now occupied by defence works. 
He has written of the episode as follows :— 
** Whether the base was, or was not, to be 
constructed, it was advisable in the interest 
of public health to carry on anti-malaria 
work.” Drainage and filling-in swampy 
land is imperative in the tropics, if there is 
to be any real progress made in the areas 
where mosquitoes and other insects breed. 
It should be remembered that, while the 
completed reclamation and drainage works 
are invariably of great economic value, and 
effect improvements in public health and 
social conditions for large numbers of people, 
deadly diseases are liable to attack the engi- 
neers who are supervising the work that 
finally makes the land habitable and useful 
for others. c 





“ Civilisation is no gift of Nature to man ; 


of the practical altruism which is nowadays 
advocated by leaders of the Christian 
Churches. “ British civilisation in Malaya,” 
writes Dr. R. O. Winstedt, C.M.G., “ has 
that best of all tributes, the keenly critical 
appreciation of races with ancient civilisa- 
tions of their own.”’ It is not too much to 
say that civil engineers, by their practical 
altruism, in planning and carrying out 
improvements, and in dealing justly with the 
natives under them, have contributed in no 
small measure to the success achieved in 
winning the appreciation of the natives for 
British civilisation. 
TRANSPORT AND SoctIAL CHANGES 


During my several visits to Malaya, it 
has been of great interest to note the progress 
in engineering works, and the increase in the 
amenities of life, enjoyed by the many races 
living there. As an example of social changes 
produced in recent years let me mention just 
one result of new methods of locomotion. 
There was a tradition amongst Europeans 
that the Malay is indolent (or very inde- 
pendent) and will not work on the planta- 
tions ; so immigrants from China and South 
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MAP OF MALAYA 


foes—wild elephants, tigers, snakes, and 
death-dealing insects. Slowly but surely, 
British officials altered the outlook of the 
Sultans, and cleaned up patches of the 
jungle. Miners began to recover tin and the 
mineral provided revenue through taxes. 
So the engineer was financed, roads were 
built, drainage and reclamation works enabled 
planters to produce rubber, palm oil, &c., 
and thus to provide more revenue and to 
demand more labour. But for years the 
Malay despised manual work ; he remained 
in his small clearing in the jungle where food 
is easily obtained, and but little effort is 
needed to supply primitive needs. 

When the roads came through the jungle, 
and bicycles were available, the Malay began 
to realise that money would provide him with 
better food and other comforts. He remained 
in his little hut in the jungle at night, but 
went off on his bicycle to work on a rubber 
plantation by. day. His children went to 
school. They did not remain content with 
the old social life. The Government pro- 
vided instruction in trades, always giving 
preference to Malays, and there are now com- 
petent mechanics of -that race, as well as 
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clerks, chauffeurs, &c., at work in Malaya. 

Most of the wealth and property in Malaya, 
however, has been accumulated by the 
Chinese. The first generation arrived as 
coolies who saved enough to start a wayside 
stall or small shop. My thoughts go back to 
one of them, a wizened old man who had 
worked as an indentured coolie, about fifty 
years before we met, for a wage of 6s. a week. 
He had become a millionaire. He and his 
generation hated extravagance, but their 
children, who have inherited their wealth own 
several motor-cars, travel in luxury liners or 
by air, have air-conditioned homes, play 
tennis, golf, and bridge as keenly as any 
European. Many have been educated abroad 
as lawyers, doctors, or engineers. 


PROSPECTS FOR ENGINEERS IN MALAYA 


It seemed to me that Malaya was a para- 
dise for the Asiatic and a pleasant land for 
Europeans in permanent employment. It isa 
fact, however, that the Government has found 
great difficulty in obtaining civil engineers. In 
1938 the Public Works Department recruit- 
ment programme called for ten new assistant 
engineers, but only four were obtained. As 
long as a young man with, say, a degree in 
Modern History at Cambridge, receives much 
better prospects in the administrative depart- 
ment than is offered by the Government to 
his fellow-student who has a degree in Applied 
Science, there is likely to be a difficulty in 
securing professional engineers. 

It is a romantic story, the comparatively 
recent transformation of. an undeveloped 
tropical land with its long coastline that 
was a menace to sailors and the haunt of 
pirates, into a prosperous portion of the 
British Commonwealth. The hinterland of 
jungle and swamps, known to contain hostile 
natives and deadly fevers, offered no attrac- 
tion to settlers. The Portuguese and Dutch 
traders of the pioneer days were hostile. 
That was the state of affairs when the con- 
structive Raffles, in 1819, obtained from a 
Sultan of Johore the cession of a small and 
apparently useless island called Singapore. 
Like the inventors of his period who were 
developing mechanism in England, Ra‘fles 
had a mind not too deep to be practical and 
not too practical to be unimaginative. He 
realised that the geographical position of 
Singapore would make it what it soon became, 
the chief mart in South Asia and a prominent 
centre of the transit trade of the world. 

While, in the nineteenth century, British 
traders were spreading ideas of justice for all 
men in the Far East, on the other side of the 
world engineers were perfecting mechanism 
that would enable pioneers to clear the 
forests and swamps and make them produce 
the commodities demanded by modern 
industry. The mineral wealth of Malaya was 
developed, new industries attracted traders 
and labour from many lands. The popula- 
tion increased ; it has continued to increase 
as engineering works have made possible 
rapid economic developments. The figures 
for 1931 show a gain of 30-6 per cent. on the 
census figures of 1921. 

At the last census the European population 
was 17,768, of which total the British formed 
over 86 per cent. The Malayan Government 
employ quite a number; the full comple- 
ment of qualified British civil engineers in 
the service is about 150. There are a number 
of British and Asiatic engineers employed 
in non-Government work. 

Although the Chinese are twice as numer- 
ous as any other race in the Straits Settle- 
ments (a Crown Colony which includes Singa- 
pore, Penang, Malacca, and Labuan), and 
almost asnumerous as Malaysin the Federated 
States, yet practically the whole of the normal 


—nearly 45,000 in 1937—are Southern 
Indians (Tamils). They also form well over 
60 per cent. of the total estate population. 
The Chinese coolies are mostly employed in 
mining, but the bulk of the trading and shop- 
keeping classes are Chinese. The Malays far 
outnumber other races in the Unfederated 
States, which, collectively, are much less 
developed than the rest of Malaya. 

It is obvious that the economic develop- 
ment of Malaya has been made possible only 
by the construction of roads, harbours, 
reclamations and other works carried out by 
engineers. Yet, if you read the books that 
have been written about the country, you 
will find very little reference to their work. 
Before, after, and during my visits, many 
volumes of novels and guide books were read, 
and only in one or two of them was the name 
of an engineer included, although there were 
many names of men in other professions. Is 
it because engineers do not discuss their 
problems with those who have had no tech- 
nical training ? Or is it because their work is 
less spectacular than military operations, 
less exciting for the general public than the 
controversies that take place during meetings 
of Legislative Assemblies or Municipal Coun- 
cils, and personal conflicts in the law courts ? 
It is usually less profitable (and, perhaps, 
therefore of less interest to the general public) 
than Stock Exchange speculations and com- 
mercial transactions. It may be that engi- 
neers find their work so strenuous that they 
have no inclination to make it intelligible 
to the average reader. The day may come 
when an engineer will write as easily and as 
brilliantly about the new civilisation in 
Malaya, due to applied science, as Conrad 
wrote of seamanship in adjoining waters. 
Many of the engineers who have worked in 
Malaya faced dangers and discomforts un- 
known to the dwellers in Singapore and other 
towns, but in the literature concerning Malaya 
there is very little reference to their work and 
their deeds are not commemorated by monu- 
ments or names on the map. 


ENGINEERS IN GOVERNMENT SERVICE 


The city of Singapore is the centre of 
government by the British for the whole of 
Malaya, which covers an area slightly larger 
than England. There are reigning Sultans 
in the Federated and Unfederated States who 
are advised by British officials. Government 
engineers are at work in all these States. 
They are selected by the Crown Agents for 
the Colonies in London. British engineers 
are also employed by the municipalities in 
the Straits Settlements and in various com- 
mercial enterprises. 

The total population of Malaya at the last 
census (1931) was just under 44 millions, of 
which the Malays numbered nearly 2 millions, 
the Chinese nearly 1? millions, and Indians 
over 600,000. Singapore Municipality had a 
population of 445,719; the inhabitants of 
the Penang Municipality numbered 149,408. 
The chief town in the Malay States is Kuala 
Lumpur, with 111,738 inhabitants in 1931. 
This town may be regarded as a sort of sub- 
centre of British administration for the native 
States. 

Singapore has been described recently as 
“a junction on the periphery of the world.” 
After my second visit, many years ago, my 
impressions, recorded in the London Daily 
Mail, included the words :—“ This great 
port might be called the maritime Clapham 
Junction of the Far East.’’ Nowadays, not 
only ships of many nations, together with a 
swarm of Chinese junks and other sailing 
craft, come into Singapore harbour, but the 
city is also a junction for passenger aeroplanes 


the local traffic. Man-powered rickshaws 
still survive, but are being superseded by 
mechanised vehicles. 

Concerning recent defence works, little can 
be said, but in 1938 the King George V dock 
at the Naval Base was opened. The Malayan 
Public Works Service was not directly con- 
cerned with the work, although no doubt 
full advantage was taken of their local know- 
ledge. The official report of the P.W.D. 
records the fact that the dock “is a civil 
engineering work of such magnitude that 
reference to it is justified in a report on civil 
engineering activities in the Colony.”’ It was 
completed just in time. 

The organisation of Government civil engi- 
neering works in Malaya is unusual, for there 
are two separate departments, independent 
of each other. They are called (1) the 
Malayan Public Works Department and 
(2) the Drainage and Irrigation Department 
of the Malay States and Straits Settlements. 
The latter department was created in 1932. 
For many years the Government had been 
anxious to increase rice cultivation. In 1920 
the Irrigation Branch of the P.W.D. was 
reorganised. A chief hydraulic engineer was 
appointed with six executive and assistant 
engineers to assist him with investigations 
and the collection of data. 

Then came the terrible floods of 1926. In 
1930, in spite of the trade slump, there were 
as many as seventeen engineers at work in 
the Hydraulic Branch of the P.W.D. These 
engineers did splendid river conservancy 
work to prevent disastrous floods in the 
important towns of Kuala Lumpur and Ipoh. 
But the problem of increasing rice production 
had not been solved—it seems to have been 
submerged by the catastrophic floods! And 
so, as is the way of British Governments, 
another committee was appointed to con- 
sider ‘What are the best steps to be 
taken in order to encourage rice cultivation 
in Malaya?” The answer was in effect, 
“Create a Drainage and Irrigation Depart- 
ment to be independent of the P.W.D.”’ 

Thus we find in Malaya these two depart- 
ments. The separation reminds me of a 
similar divorce in Hong Kong, when the 
engineer in charge of harbour works succeeded 
in becoming independent of the Director of 
the P.W.D., but after a time, when it was 
decided by the local Government to postpone 
harbour improvements, the two separate 
departments were amalgamated. Of course 
the conditions in Malaya are different, and 
the concentration on hydraulic works by a 
Government Department has helped to make 
the public realise the importance of irriga- 
tion and controlled drainage. 


THe Pustic Works DEPARTMENT 


During my last visit to Malaya, in 1939, 
the total number of officers in the service of 
the P.W.D. was 139, and there were 113 civil 
engineers on the establishment. There is 
a scheme for training Asiatic technical 
assistants with a view to their ultimately 
relieving the senior staff of routine work. 

Including apprentices the establishments 
had the following numbers on the staff :— 
(1) Straits Settlements, 67; (2) P.W.D. 
Headquarters, architectural and engineering 
design, 56; (3) Federated Malay States 
(excluding waterworks), 154; a total of 277. 
Since 1932 the Malayan headquarters of the 
P.W.D. has been centred at Singapore. The 
responsibility for all the work carried out is 
borne by an officer styled Director of Public 
Works, Straits Settlements, and Adviser, 
Public Works, Malay States. 

The twofold objective of this organisation 
is (1) the provision at headquarters of 





from many directions. Trains from Thailand 





labour force of the Government Departments 





and motor-cars from the hinterland increase 


arrangements, including architectural and 
engineering drawing-offices, to serve all the 
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different administrations in Malaya, and 
(2) the decentralisation which enables each 
Settlement and State to work as a self- 
contained unit with such assistance as may 
be required from headquarters. 

The Director-Adviser has many duties and 
many problems to solve, not all of them tech- 
nical. He has to explain his plans to officials, 
with no knowledge of technology, who must 
be convinced that any expenditure proposed 
is justified. He has to spend some time as a 
member of official bodies—in 1938 he 
attended 104 meetings, and for a busy man 
the time spent in reading minutes and papers 
concerning non-technical affairs must be, at 
times, a trial. The Director-Adviser is 
Major R. L. Nunn, D.8.0., M. Inst. C.E., 
who has always sympathised with the P.W.D. 
engineers concerning the difficulties under 
which they have worked. His staff is 
scattered. Executive engineers in the States 
and Settlements have to deal tactfully with 
the mixed races and must show initiative. 
It demands judgment to select the right man 
for a responsible job and skill to keep an over- 
worked staff enthusiastic and up to date. 
In a recent P.W.D. report it is stated that 
“Jong hours and overtime for some reason 
seem to be the inevitable fate in this Depart- 
ment, but, as always, they have been cheer- 
fully given—a fact which is gratefully 
acknowledged and appreciated.” 

Mr. F. G. Coales, M. Inst. C.E., was Acting 
Director-Adviser in August, 1939, when the 
last report available in England was pub- 
lished. We find that during a part of 1937 
he acted as Deputy Director, and in the early 
part of the year was State Engineer for 
Selangor. There is a State Engineer for each 
of the four Federated States and for two of 
the Unfederated States. The Director- 
Adviser keeps in touch with his scattered 
staff by means of personal conferences. In 
1938 he travelled 4000 miles by motor-car, 
2700 miles by train, 3000 miles by aeroplane, 
and 1500 miles by ship. After each visit 
reports were transmitted to the Governments 
concerned. 


Metuops oF TRANSPORT 


Many tourists from Europe have dis- 
embarked at Penang and motored through the 
peninsula to Singapore. It is a delightful 
experience, but if possible a longer tour by 
car is well worth while. An official publica- 
tion said of the 5000 miles of roads that they 
“ offer facilities for motor travel to be found 
in no other tropical country.” Food and 
accommodation could be obtained at hotels 
and numerqus Government rest-houses at 
reasonable rates. Every wayside village 
seemed to have a supply of petrol. 

The Federated Malay States Railways 
operate throughout the peninsula. We were 
told that 1068 miles of line were open for 
traffic; it is not improbable that defence 
works have made it necessary to increase 
the mileage. We were surprised to find 
travelling by rail so comfortable—a great 
contrast with our experience in the train 
carrying us from the border of Indo-China 
to Bangkok, when the heat, humidity, and 
other discomforts made the journey almost 
unbearable. An air-conditioned carriage in 
the tropics is indeed a treat! We enjoyed 
the ideal atmosphere provided in the trains, 
hotels, and cinemas in Malaya; the enter- 
prise of the engineers responsible for the 
installation has earned much praise from 
travellers and local residents. 

The main line connects Singapore with the 
Thailand railway system, crossing the 
Straits of Johore by a causeway completed 
a few years ago, so that, strictly speaking, 
Singapore is no longer an island. The line 
is metre gauge, so as to correspond with the 





gauge in Thailand. From Singapore to the 
Thailand border is 580 miles by rail. 

Coal from the Malayan collieries is used, 
but there were large stocks of Indian coal in 
reserve, The Malayan coal did not seem to be 
of first-class quality, but we were told of 
hopes of coal in the Dutch East Indies. There 
is excellent anthracite coal exported from 
Indo-China. 

There is a very efficient local service of 
coasting steamers for passengers and goods. 
We thoroughly enjoyed this method of trans- 
port. On the west coast the vessels call daily 
at most of the ports between Singapore and 
Penang. We could not, in 1939, récognise 
Port Swettenham, which we had previously 
visited in 1912. It was then swarming with 
mosquitoes, and crocodiles could be seen 
near the steamy swamp. Now it is cleaned 
up, with not a sign of a crocodile, but plenty 
of evidence of commercial activity. On the 
east coast of Malaya the steamer service is 
much less frequent. The territory is less 
developed, and from November to March the 
north-east monsoon makes navigation difficult. 


Notge.—Since this contribution was in 
print the attack on Malaya and Hong Kong 
has commenced. The impenetrable jungle 
between North Malaya and Singapore must 
make an attack by land on the key fortress 





of Britain in the Far East very difficult. 
More fighter aircraft seem to be needed for 
defence. Hong Kong appears to be more 
vulnerable; it is said that there are now 
2,000,000 people there, but in 1938 there were 
less than 1,000,000. During these winter 
months there is probably anxiety about water 
supply, as the rainfall is negligible. The 
Japanese have been reported at Shing Mun, 
on the mainland, where the 3000 million 
gallon reservoir is situated.* Hong Kong and 
Malaya have numerous Asiatic residents who 
have always hated and despised the Japanese. 
Fortunately, there are thousands of Chinese 
mechanics and craftsmen in both places, and 
@ number of well-qualified Asiatic engineers 
and doctors. The Chinese workmen have 
great courage and tenacity ; Chinese sappers 
in Hong Kong have already been reported as 
having done fine work. There are also many 
resolute British residents in both places who 
have spent the best years of their lives in 
developing these valuable portions of the 
British Commonwealth. Whatever may be 
the fortunes of war, we may be sure that 
Hong Kong and Singapore will be names 
remembered in the records of the Greater War 
because of the grim and resolute defence 
made by the inhabitants of these outposts of 
freedom in the Far East. 
(To be continued) 








Foundations 


By R. R. 


MINTKIN 


No. I 


( NE can contemplate with some satis- 

faction the modern trend of industrialists 
to pay, in more than one sense, more atten- 
tion to the siting of their works than in times 
past ; to the greater care authorities exercise 
in the location of public utility undertakings, 
not only from the commercial or industrial 
economic angle, but also, to their great credit, 
from xsthetic considerations and frequently 
the social and communal amenities of the 
workers. This in itself shows a praiseworthy 
progress from the hard industrial exploitation 
of a few decades past. There is, however, yet 
another factor that demands more attention 
before a site is finally selected if capital cost 





FIGS. 1 AND 2 


and possible future maintenance outlay is to 
be kept to a minimum. The foundations of 
many structures absorb a high proportion of 
the initial outlay and the astonishing thing 
in this connection is that it is that part of a 
structure which has received least attention 
from architects, scientists and engineers, and 
yet it is that which all buildings and mech- 
anical works of man must have. The natural 
consequence of this neglect is the not infre- 
quent failure of foundations shown in various 
ways, such as a considerable general settle- 
ment, uneven settlement, cracked walls and 
floors, walls out of plumb, displacement of 


buildings, &c. Such happenings often cost a 
considerable sum to correct. 

There are, of course, cases where similar 
symptoms show themselves due to outside 
influences, such as the opening up of an 
excavation near an existing structure in 
water-bearing ground, thus causing a quick- 
sand effect near the foundations. Similar 
troubles arise from over-pumping in nearby 
wells, and in certain clays a heavy con- 
tinuous vibration may produce premature 
settlement. Nevertheless, if these adverse 
effects cannot be eliminated they can with 
suitable treatment be mitigated. One should 
not rely upon tables of safe bearing pressure 
of soils given in text and notebooks; they 
are for the greater part only guides to the 
average results of surface tests of particular 
soils. All soils vary in their behaviour under 
pressure in proportion to their composition, 
physical position, moisture content, age of 
bed, occurrence of strata, &c. Even to take 
the presumed intensity of ground load of an 
existing building as a suitable basis for a new 
structure entails risks a wise engineer would 
avoid. The shape and type of the foundation 
should be co-ordinated to the capacity and 
verified characteristics of the soil, not only 
at foundation level, but for an appreciable 
depth below it. 

The simplest type of foundation is that of 
a plain concrete block for a heavy machine. 
Generally the manufacturer appears to be 
satisfied if these foundations provide an 
ample housing for the holding-down bolts, 
irrespective of the duty of the machine ; at 
least that is the natural inference from the 
paucity of the information supplied on what 
many manufacturers call foundation draw- 
ings. To obtain the best results from 
machinery or structures the foundations 
should be designed strictly in accordance 
with the function of the machine or building 
and the resultant pressure effect upon the 








* See Toe Enoineer, January 22nd, 1937 page 99. 





an 
an 


th: 


res 





= 2 Oe | hCOUPO 








Dec. 19, 1941 


THE ENGINEER 








429 











particular class of ground where sited. The 
foundations, for instance, of a steam hammer 
anvil block, a high-powered motor and a 
hauling capstan should not be, though they 
frequently are, mere cubical blocks of mass 
concrete of extravagant dimensions. To 
ensure good foundations the first necessity 








have not been adequately studied, and Fig. 2 
shows an improved design for a similar motor. 
In the latter the centroid of the base is 
excentric to the centre line of the motor to 
equalise the pressures due to the forces 
arising from torque and short-circuiting. 
The intensity of the ground pressures are also 








in a considerable lightening of the dead. 
weight to a total ground pressure intensity 
of 1-42 tons per square foot, which was only 
0-44 ton per square foot in excess of the 
weight of the excavated ground. Moreover, 
by reason of this new construction greater 





functional facilities were affo-ded to the 
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FIG. 3—-TYPICAL ROLLING MILL FOUNDATION 


is to understand the function of the machine 
and evaluate the resultant effect of the mech- 
anical forces and, secondly, with the addition 
of all static loads this must be equated with 
the resistant capacity of the ground. 

It will be found in general that the 
resultant of the static loads and the functional 
































Fic. 5-AIR RAI SHELTER 

loads due to torque or Jever arm is excentric 
to the centre line of the machine and to obtain 
a stable foundation the designer must adjust 
the plan of the foundation to ensure not only 
a safe toe pressure, but as nearly as prac- 
ticable a uniform pressure on the ground over 
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FiG. 6—-FOUNDATION FOR WATER TOWER 


the whole base at the maximum dynamic 
effort. There is elasticity in old ground and 
in well-consolidated backfill if not too severely 
stressed. For example, Fig. 1 shows the 
foundation block for a large blooming mill 


considerably lessened by a slight increase of 
the base dimensions and the box-shaped con- 
struction to house the holding-down bolts. 
Incidentally the chamber thus formed facili- 
tates the cooling arrangement for the motor 
and bus-bar location. 

In Fig. 3 a typical cross section of a rolling 
mill foundation is shown; the loads are 
indicated for each mill, which are at 13ft. 
centres. In this design, which has been 
usual over a number of years, there are 
several defects from the structural and soil 
mechanics standpoint. The loads from the 
machinery alone represent about 1 ton per 
square foot over the whole area of the base, 
and as the holding-down bolts are about 
16ft. long and require a good depth of con- 
crete, it will be seen that the concrete founda- 
tion as designed adds considerably to the 
ground pressure. It would appear that the 
design originated with the one idea of pro- 
viding sufficient concrete for the bolts and to 


obtain rigidity by connecting up the concrete 
between each machine base. The total 
ground pressure is thus brought up to 1-85 
tons per square foot. On good firm ground 
little trouble was experienced and on poor 
ground it was usual to support the whole 
mass on piles. Despite much careful investi- 
gation with the manufacturers of the 
machinery, no record could be found of any 
modification of the foundation design to suit 
ground conditions. There was an occasion, 
however, a few years ago to erect such a mill 
on ground with a limiting safe pressure of 
1-5 tons per square foot at a depth of 20ft. 
below surface. The ground was old fill. The 
author did not favour piles in spite of the 
early insistence of the manufacturers, and 
still less did he favour the high concentration 
of weights of the mass concrete, so he took 
the opportunity to modify the design to suit 
the ground and still retain sufficient mass and 
rigidity for the heavy machinery. The 
design shown in Fig. 4 was thus evolved. 
This is essentially a raft foundation, upon 
which columns and piers were erected to 
house the holding-down bolts of the machines. 
Thus the treatment of the foundation as a 





motor, where the sub-foundation pressures 








structure to distribute ground loads resulted 





Fic. 4-MODIFIED ROLLING MILL FOUNDATION 


mechanical engineers for their manifold 
systems of p‘pes and conduits, and greater 
ease was experienced in the subsequent 
erection of the plant. 

A very good illustration of what to avoid 
in constructions of even the simplest type is 
that shown in Fig. 5. An ellipt cal corru- 
gited metal core covered with earth held 
between flat corrugated sheets braced by 
timber was erected to form an air raid shelter. 
It was founded within a few inches of the 
surface of a sandy silt mixture, which in dry 
weather was very firm. A drainage trench 
was dug at the side as shown. The top of the 
heap2d earth over the shelter remained 
exposed to the weather. After erection and 
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FIG. 7—-FOUNDATION OF EMBANKMENT 


following the first heavy shower of rain the 
whole shelter collapsed, as shown by the 
dotted lines. This failure was due to the 
saturation of the soil cover adding we'ght to 
the ground pressure and setting up a hydraulic 
gradient to the drainage trench. The conse- 
quence was that the side near the trench 
spewed and the whole collapsed. Whilst this 
example may appear elementary, similar 
defective constru:tion and disregard of 
foundation conditions often arise in more 
expensive works. 

In some parts of the country failures of 
foundations occur due to outside influence, 
such as subsidence occasioned by mining. 
Providing the subsidence is uniform and the 
foundations are sturdy, no serious result 
ensues, but if there is a differential settle- 
ment considerable damage may arise. While 
it is impossible to prevent the settlement, the 
construction of the foundations can be such 
as to mitigate dangerous consequences. A 
neat example of well-des‘gied foundations 
for a large water tower on such ground is 
shown in Fig. 6. The footings are placed at 
the apices of an equilateral triangle and on 
the top of dwarf piers adjustable jacks are 
bedded. A triangular beam rests on the top 
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of the jacks and on this the water tower is 
supported. On the occurrence of any uneven 
settlement the jacks are adjusted to bring 
the water tower again truly plumb. A 
similar principle of building-in jacks for 
ordinary construction has been used in 
various parts of the world for settlement 
correction due to sub-foundation consolida- 
tion. It has not proved to be an efficient 
solution for such types of settlement. 

One inexperienced in the construction of 
earth embankments may be tempted to 
consider them simple structures requiring 
little or no foundation investigation. He 
would be wrong. The fact is that they require 
as much attention as, and in many cases 
more attention than more elaborately 
designed constructions. The problems arising 
from a tipped embankment on some clays 
are not always easy to solve. Consider the 
section ABCD of the embankment in 
Fig. 7 and assume that it has been found by 
trial that the critical rupture plane is along 
the are a, described at radius r about the 
centre O,. This is more readily explained 
as an assumption that the tendency is for the 
weight of the embankment soil enclosed by 
the are a, and the embankment surface to 
mobilise the shear resistance of the ground 
below the toe D along the cylindrical plane 
of the remainder of the arc a,. This implies 
that before rupture can take place the forces 
due to gravity must be greater than the shear 
resistance along the cylindrical surface a. 
Then the conditions of equilibrium are 

pl+ol,>W, x8,/7, 
where 
1, and 1,=Ilengths of the ares at radius r, on 
the rupture surface through the 
embankment and the ground 
respectively, 
p=unit shearing resistance of the 
embankment soil, 
o=unit shearing resistance of the 
ground soil, 
W,=weight of the embankment and 
ground segments enclosed by the 
are a, 
S,—distance of the centre of gravity of 
the above weight W, from the 
vertical through the centre O, 


If the left-hand side of the above expression 
is less than the right-hand (that is, a factor 
of safety less than 1), then slip will take place. 
As the embankment is assumed to be 
correctly proportioned for stability for the 
materials used, the weakness must lie in the 
foundation and the expression a /, is too low 
in value, therefore the ground will shear along 
the cylindrical surface of the are a,. To 
prevent this wide berms as EF G may be 
added to both sides or the side slopes may 
be made flatter as EB. Of the two expe- 
dients, the first-named is better, as most of 
the added load is placed at the toes of the 
embankment and increases the unit shear 
resistance (o—p, tan ¢) of the ground at 
those points. This is seen clearly in Fig. 7, 
where the arc a, shows the new critical plane 
and W, the total weight acting through the 
centre of gravity of the sectional area con- 
tained between the arc and EF GC at the 
distance S, from the vertical through Q,. 
For the flatter continuous slope C E the total 
weight W, will be almost equal to W., but 
the distance from the centre of gravity to the 
vertical through O, (S,) is greater than 8,. 
In other words, W, x8, is greater than W, x8, 
and the opposing shear resistance is approxi- 
mately the same for both sections ; therefore 
the berm section must be the stronger. For 


practical purposes on poor ground foundation 

it is ceterus paribus more economical to berm 

the slope than to flatten it. ~ 
Notwithstanding the above precautions to 


ensure stability of foundations, there is 
another very serious danger encountered on 
soft clays, even though the clay bed may lie 
at some distance below the surface. The 
danger lies in the settlement due to con- 
solidation under a too rapid loading of the 
ground during construction ; in fact, in very 
soft ground the subsidence may take place 





quicker than the fill. The only remedy for 
this is to construct the embankment. in 
shallow layers, allowing time for the con- 
solidation of each increment. This gradual 
loading tends to increase the shear resistance 
progressively and avoids the disastrous 
effects of a sudden slump. 
(To be continued) 








INTRODUCTION 


Crue object of this article is to bring 
together two methods of considering the 
motion of bodies falling through the atmo- 
sphere, and to combine the results obtained 
by these methods in order to establish 
reasonably simple space-velocity-time rela- 
tionships. It is intended to include under 
the title ‘‘ falling bodies ”’ those which have 
a horizontal projection velocity of moderate 
value, and hence the matter of this paper 
may be applied, with reservations, to the 
flight of aerial bombs. This is a matter of 
interest under present conditions, and very 
little information on the subject has been 
published.* 

In general, the motion of an aerial bomb 
or similar falling body is very complex, the 
trajectory being a twisted curve, not a plane 
one. The true problem is thus one of three- 
dimensional rigid dynamics, and no complete 
solution has ever been obtained. We make 
our first simplification of the problem by 
assuming that the motion takes place in a 
vertical plane and that the reaction of the air 
reduces to a single force, the drag, which, 
acting along the axis of the body, tends to 
retard its motion. We shall assume that the 
body in question has an axis of symmetry 
which is always coincident with the direction 
of motion of its centre of gravity. The 
problem thus reduces to a study of the 
motion of a particle in a’ vertical plane 
through a resisting medium, the air. It is 
on this basis that we proceed to describe and 
develop approximate methods of solution. 


THE RESISTANCE TO MOTION 


The resistance of the air to a body of given 
shape, moving with its axis of symmetry 
coincident with the direction of motion, may 
be expressed as 

R=p dv? f (v/a, v d/v), 
where p is the density of the air, a the velocity 
of sound in air, v the kinematic viscosity 
p/u, v the velocity of the body, and d its 
diameter. The function f (v/a, vd/v) is 
the drag coefficient. 

A further factor which may influence the 
value of the resistance is the acceleration of 
the body during its motion. It may be shown 
that for a given Reynolds number the effect 
of acceleration is to cause an apparent 
increase in mass which is proportional to the 
mass of air displaced. It is thought that in 
the case of bodies of the order of size of aerial 
bombs, this so-called ‘‘ virtual mass ” will be 
of negligible magnitude, in comparison with 
the mass of the body, and so may be neg- 
lected. 

For velocities higher than the critical 
velocity the drag coefficient may be ex- 
pressed as 

f (v/a, vd/v)=A v/vd+B 
(A and B being constants depending on the 








* “ The Experimental Determination of the Trajectory 
of Aircraft Bombs,” H. E. Wimperis, R. & M., 1121, 1928. 





Approximate Mechanics of Falling Bodies 


By W. R. CRAWFORD, D.Sc., Ph.D., Whit. Sen. Sch., A.M.I. Mech. E. 


shape of the body), provided the velocity is 
not sufficiently high to cause compression 
of appreciable magnitude at the nose. No 
upper limit for this law can be given, since 
the compression at the nose depends upon 
both the shape and the velocity. _ 

The term A v/v d will be small in compari- 
son with B at velocities above the critical 
and since most aerial bombs are projected 
with an initial velocity higher than the 
critical velocity, it will be assumed that the 
drag coefficient is a constant over the range 
to be considered. It is known that this is 
approximately true for values of v/a up to 
about 0-65, and for bodies of good shape it 
will hold as a rougher approximation for 
velocities not greater than the speed of sound. 

The drag coefficient will therefore be repre- 
sented by a constant K, and the air resistance 
may be written as 

R=p K d*v’. 

The density of the air through which the 
body moves changes rapidly with altitude 
and a good approximation to the density at 
a height h feet above sea level is 


p=p,, 10-“1lano*, 


where p, is the density at sea level. This 
relationship is very accurate up to altitudes 
of 25,000ft. 

Inserting this value of p in the expression 
for air resistance, this becomes 


R=p, K d? . 10-"141A/10* y2, 
at a height A and velocity v. 
In what follows we shall consider two cases, 
one in which the density is treated as a con- 
stant ; the other, density variable. 


VERTICAL MoTION 


We shall first consider the motion of a 
body allowed to fall freely from a height 
of H feet. Although there will be a period 
when such a body is moving with a velocity 
below the critical value, it will, nevertheless, 
be assumed that this has no influence on the 
value of the drag coefficient which remains 
constant at K. We shall denote by y the 
distance through which the body falls in 
time ¢ after release, and we assume that it 
has then acquired a velocity w. 

The Equation of Motion.—Neglecting the 
buoyancy of the air, the appropriate general 
equation of motion is 

dy gR 
dt? W 

(i) Air Density Constant and of Value pm.— 
The equation of motion may now be written 
in the alternative forms, 


—g=0. 


dw gq ‘ ‘ 
Te alla 
or 
Oy ABE ipo gh 
ay atm) 


where n?= W /p,, K d?. 
Integrating and determining the constants 
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so that when t=o0, w=o, y=o, we have 


n n-+-w 


i nt 
I~ Fy O8e \ 22 — a) 


From (2) we obtain 
w=nV/]—e-20m | || (3) 

These equations are sufficient completely 
to determine the motion. 

(ii) Atr Density Variable and of Value 
p=p, 10~-141440° —Substituting for Rin the 
general equation of motion and remembering 
that h=(H—~y), it becomes 








dw K d _ 2141 (H—y) 

>on . 10 10° 3 w=g w-, 

dy W 
and a partial solution is 

[ 2¢ K a? 104 107 “141 e { Con- 
ip cen L IAT loge 10. W Ps Ps | stant 
29 Kd? 104 — ‘141 (H—y) ) 
~ [ “Tal logei0.w P29 98 

ragye dy, (4) 


This solution may be completed by substi- 
tuting for the density equation an empirical 
logarithmic function of h of the form 
p=p, log, (a+6 h)*,f the constants a, b and c 
being chosen to give a close approximation to 
the relation p=p, 10—*1414/10*, over the range 
considered. 

Taking into account the initial condition 
w=o when both y and ¢ are zero, equation 
(4) now assumes the final form, 


wine g (a/b+H—y){( a/b+H iz atl ) 
3 l—m /o+-H—y 
ea sell 





where 





_ (2¢gp,Kd?.10 
m=—(ai log. 10. W ) 
It has been found that c=—0-62, a 
-)-1993 and b=0-1149/10*, fit the equation 
p=p, log, (a+bh)* extremely well over the 
range h=0 to h=25,000ft. 
The constant a/b is thus 17,340, and taking 
p, =0-00237 slugs per cubic foot, the value 
of m for the general case is 


m=2914 K d2/W. 


In this case the equation of motion cannot 
be made to yield any further results, but 
nevertheless many interesting data may be 
obtained from equation (5). 


MaxImuM VELOCITY AND VELOCITY AT 
IMPACT 


(i) Air Density Constant.—It is clear from 
inspection of equation (3) that w increases 
continuously with y and tends towards the 
limit w=n. The maximum velocity in any 
instance is that at impact and is obtained by 
substituting y=H in equation (3). Thus 


we=nV1l—e-20Hm 6) 
(ii) Air Density Variable——The velocity 
as determined by equation (5) has a mathe- 
matical maximum value. 

Uae = V2.9 (a]0-FH) mim. (7 

and this occurs after a drop given by 
Yeriu=(a/b+-H) (1—mii-m) . (8) 
A maximum value of H=20,000ft. will 
ensure maximum velocities about the speed 
of sound, and if in equation (8) we put 
Yer: = H=20,000ft., we find m=1-66. This 
is the lowest value of m which permits a 
maximum velocity to be attained within the 
range of height considered. It is evident that 
with variable density the velocity does not 
approach a limiting or terminal value, but 
if conditions are suitable the body will reach 





t+ This device has been used by F. N. Scheubel, 


“Variation of Velocity and Dynamic Pressure in a 
Vertical Nose Dive,”’ Luftfahrt, 13, 371. 


a maximum velocity and thereafter be 
retarded by the increase in density as the 
motion proceeds, 

The velocity at impact with the ground is 
obtained by putting y=H in equation (5), 
giving 


2galbjalb+Ayi-m | 
w= rawr cr: # 
For H=20,000ft., the variation of wg with 
m is shown graphically in Fig. 1. It should 


H= 20,000 ft. 


Variable 


© 
S 
S 


/mpaet Velocity Ug Ft {Sec 


FP Constant 
800 











700 
0 04 08 
Values of m 
t i 1 i i 1 rT i j 
0 04 08 12 16 
Values of u 000, @ 


Fic. 1 


be noted that m=o corresponds to motion in 
a vacuum. The impact velocity according 
to equation (6) is also given in Fig. 1, but no 
direct comparison is possible because an 
infinite variety of results may be obtained 
by choosing p,, in an arbitrary fashion. We 
proceed, however, to make use of the con- 
stant density equation in another way. 


THe Time oF DESCENT 


Since equation (5) gives the more accurate 
value of velocity, the time of descent is to be 
found by making use of that expression in 


the relation 
T= {* d y/w, 


where T is the total time of descent from a 
height H. 

Because of the particular form in which 
w is expressed by equation (5), the above 
integral does not admit of exact solution 
and it is considered that the time of descent 
may be calculated from constant density 
equation (1) in the form 


n n-+-W, 
tag g loge ) 
the appropriate value of n to be obtained by 
assuming equal impact velocities with con- 
stant and variable air density. Under this 
condition we obtain a relationship between 
m and n for a given value of H. 

A graphical solution is simplest, and con- 
tinuing our example where H=20,000ft., we 
find, making use of Fig. 1, that the m—n 
relationship is as shown in Fig. 2. Applying 
this to equation (10), a curve such as that of 
Fig. 2 may be constructed, giving the time 
of descent over a range of m values for 
H=20,000ft. 

For vertical motion we have thus obtained 
an expression of considerable accuracy for 
the velocity at any point on the path, and a 
more approximate expression for the time of 
descent to that point. 





(10) 


Motion In Two DsvensIons 


a height H with velocities in both the hori- 
zontal and vertical directions. Referring to 
Fig. 3, we have, neglecting buoyancy and 
resolving forces at the point P, 
d*x/d t?+-g Rcos ®D/W=0 
and 
d*y/d t?+-g R sin 6/W—g=0. 
(i) Air Density Constant.—The above 
equations may be rewritten as 
dug 
qt oh 2 uv=0 
and 
dw g 


where wu and w are respectively the hori- 


(n?—w »v), 


H=20,000 ft. 
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zontal and vertical components of the path 
velocity v, at time ¢. 

These equations cannot be solved in eaxct 
terms, but if, following Wimperis,t we put 
v=w in the resistance terms, we may obtain 
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@ reasonably accurate approximate solution. 
These equations now become 
duju=—g/n?dy 
and 
wd w/d y=g/n? (n?—w?) 
and solutions taking account of the initial 
conditions depicted in Fig. 3 are 





uU=U, e779 yln* _ (11) 
wi=n?—(n?—w,*) e-2 9 yin® (12) 
n (n+w) (n—w,) ‘ 
=_— a ar ? 
' 29 log) (n+w,) oa 
ee...  e 
9 Vn2—w,? : 


(ii) Air Density Variable.—In this case the 








Equations of Motion.—Turning now to the 
more general case of a body projected from 


equations of motion become, making use of 





$R. & M., 1121, loc. cit. 
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the substitution vw in the resistance terms, 


du gp, Ka@\ , mi a-nie 
aia i i de q 
and 

dw. gp,Kd,,.—"Mi-yno 
Fok bee Sore 10 w=g uw. 


Hence, making use of the empirical loga- 
rithmic relation for air density, we obtain on 
integration the results 


a/b+H — 





ee : _a/b+H —m 15 
oo (Hy) ian 
_ 2g (a/b+H—y) (7_a/b+H \™ 
eee i eA eal Re en ee H—2 as 
w*=w,*+ l1—m (aerH—») i 
. ses (16) 


The integration cannot usefully be carried 
further. 

Maximum VELOcITY AND VELOCITY AT 

Impact 

(i) Air Density Constant—As in the 
instance of vertical motion only, the velocity 
v increases continually with y and tends 
towards the limit v=n. The ground, or 
impact, velocity is given by 








vg= V n?— (n?@—w,?—w,”) e~29 Hin (17) 
(ii) Air Density Variable—The path 
H= 20,000 ft. 
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velocity v attains a mathematical maximum 
value determined by the relation 


Yerit=(a/b+H) 
( 1f/l—m u,*( 
a [i+3- (a 


a2 

For given values of w,, w, and H this might 
be examined in order to find the lowest 
value of m which permits the maximum 
velocity to be reached. As the method of 
working follows closely that used in Section 3 
it is needless to elaborate it and may be left 
to the interested reader. 

The ground velocity is obtained from 
equations (15) and (16), when y=H, as 


1—m) : is ; 
[b— J 











2ga/bja/b+Hyi-m ., 
_— S32. 2s J f : ies © 
™ ° ' l—m ( a/b ) ” 
a/b+Hy\—* 
Be er fe el one 
‘ia ( a/b (18) 


To illustrate this solution we extend our 
example in which H=20,000ft. to include 
w,=0 and u,—352ft. per second (240 m.p.h.) 
and the variation of v, Wwith-m for this case 
is shown in Fig. 4. 


TIME OF DESCENT 


Again we make use of the approximate 
constant density law to estimate times of 
descent. The appropriate value of 7 is 


velocities by equations (17) and (18) and so 
calculating the relationship between m and n. 
Adhering to the example where w,=0 and 
u,=352ft. per second, the curve for 
H=20,000ft. is given in Fig. 5. This curve 
differs little from the corresponding curve for 
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vertical motion alone. Times of descent are 
calculated from equation (13) expressed in 
the form 
a ee (n+ Wg) (n—w,) 
[r= — log, ———___—_—>. . 
2g. & (n—we) (n+ w,) 


and are shown graphically in Fig. 6. 


(19) 


THE HorizontaL TRAVEL 


The constant air density equation (14) 
gives a very close approximation to the 
distance travelled horizontally by the falling 
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body, provided the appropriate value of n is 
used. Using the method already described, 
the value of n for any selected value of m is 
obtained from Fig 5 and the total hori- 
zontal travel during the fall is then given by 


u,n* w, w 

= — 9 | nt — gin — 8 2 
; a (sin ~ Sin “2) (20) 
Our illustrative example is completed by 
constructing the m—X curve shown in Fig. 6. 


CoNCLUSION 


In the foregoing sections a fairly accurate 
expression has been developed for the velocity 
of a falling body. This expression allows for 
the variation of air density with altitude. 
Since even approximate further integration 
ot this expression would lead to unwieldy 
equations, the time of descent and horizontal 
travel have been estimated on the basis of 
fall through an atmosphere of constant 
density. For this purpose the appropriate 
density pm, or the more general factor 





Meee Ke has been calculated so that the 


impact velocity according to the constant 
density law is equal to that estimated by the 
more accurate variable density equation. 

It is clear that we could extend the work 


specified case and the method of proceeding 
in such an instance will be self-evident. The 
present paper shows the interested engineer 
how he may estimate with a reasonable degree 
of accuracy the impact velocity, time of 
descent and horizontal travel of a body 
falling through the atmosphere at a speed not 
exceeding that of sound. 








The Design of High-Speed 
Military Airplanes* 


By CLARENCE L. JOHNSONT 
(Continued from page 421, December 12th) 


ARMAMENT 


THE modern fighter airplane must carry a 
substantial weight of armament to be effective. 
The number of guns carried and the weight 
of bullets or shells fired must be carefully 
evaluated. For instance, should the fighter 
airplane be equipped with ten 0-30 calibre guns 
or an equivalent weight but a smaller number 
of 0-50 calibre guns ? Are one cannon and four 
machine guns as effective as eight machine 
guns? This type of controversy requires the 
careful consideration of the airplane designer 
throughout the design of the airplane. The 
continual struggle being waged between the 
armament protection on one side and the 
increasing calibre of guns on the other makes 
for continual change in the design as the war 
progresses. It is possible to protect the pilot 
and vital sections of the aircraft by means of 
armour plate between jin. and }in. in thickness 
from the fire of 0-30 calibre guns. Likewise, 
bulletproof glass 1}in. thick can protect the 
pilot’s face. The use of the 0-50 calibre gun and 
cannon, however, makes such protection entirely 
inadequate. Fuel and oil tanks can be pro- 
tected by the use of rubber composition tanks, 
but again the cannon changes this condition. 
When considering the two-place fighter, 
flexible guns mounted in a power turret are 
usually considered. At the speeds of our 
modern airplanes, it is impossible for a man to 
swing large guns against an air stream, so elec- 
trical or hydraulic means must be used to relieve 
him of this duty. The installation of power 
turrets on a high-speed airplane is very diffi- 
cult, particularly when airplanes pressurised 
for high altitude are considered. 


STRUCTURE 


One of the amazing things about the modern 
high-speed airplane is the fact that they are so 
strong with so many cut-outs made in the basic 
structure to account for the installation of 
radiators, guns, landing lights, landing gear, 
flaps, fuel tanks, intercoolers, and a host of 
other miscellaneous items. Fig. 10 shows a 
typical example of how much space there is 
left for structure in the wing of a fighter after 
providing for the above items. The difficulty 
of providing rigidity for flutter prevention is 
easily visualised. 

One of the outstanding problems of struc- 
tural design at the present time is the provision 
of adequate strength to take the loads developed 
in high-speed dives where large portions of the 
airplane are subjected to compressibility pheno- 
mena. In many cases the normal air loads exist- 
ing are quadrupled when the shock wave forms 
over some portion of the surface. 

Increased landing speeds, greater sinking 
velocities and heavier engine installations add 
to the problems of the structural engineer who 
is caught by increasing loads on one side and 
the requirements for thinner wing sections and 
smaller fuselages on the other. 


OnE ENGINE oR Two ? 


The relative advantages of the twin-engine 
airplane versus the single-engine type can be 
summed up rather easily by making two com- 
parisons. For the first case consider two air- 
planes, one a single-engine type with an engine 





* Reprinted from the Journal of the Aeronautical 
Sciences, New York, October, 1941, 
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of a given power, and the other a twin-engine 
type having two power plants identical to the 
single-engine airplane. The twin-engine air- 
plane will weigh from 75 to 85 per cent. more 
than the single-engine type, and therefore will 
have the advantage in drag per horsepower and 
power loading. For this condition the relative 
advantages of the two airplanes are indicated 
below :— 


Twin-engine Airplane 
Advantages. 


Single-engine Airplane 
Advantages. 


1. Higher speed. 1, Cheaper to build. 

2. Greater range at given 2. Easier to service. 
speed. 3. Greater mancuvrabil- 

3. Safety with one engine ity due to smaller 
out of commission. size. 


4. Ability to use safely 
higher wing load- 
ings. 

5. Higher rate of climb. 

6. Higher ceiling. 

7. Generally better pilot 
vision {new types 
of single-engine air- 
planes may elimi- 
nate this advan- 
tage). 

The second comparison representing an 
opposite extreme develops when a single-engine 
airplane having a total installed power equal to 
the twin-engine airplane is considered. In this 
case, the single-engine airplane will weigh about 
80 per cent, as much as the twin-engine type, 
will have higher performance, greater range, 
higher ceiling, and climb than the twin-engine 
type. It will be almost as expensive to build, 
however, and as difficult to maintain as the 
twin-engine airplane of the same total power. 
The above conclusions assume equal excellence 
of design. The twin-engine type will naturally 
maintain a higher safety, resulting in smaller 
losses during wartime use. 

It is not logical to expect that at equal stages 
of development we shall see designs developed 
along the line where the total power of the twin- 
engine airplane is no greater than that of a 
single-engine type, so the comparison between 
the one and two-engine fighter will always lie 
between case (1) and case (2) above. This is 
true up to the point where the twin-engine 
fighter obtains such velocities that it encounters 
a large drag increase due to compressibility 
effects. The single-engine type can then over- 
take its rival in spite of the power advantage of 
the two-engine type. When this condition 
prevails, the single-engine type is subjected to 
the same drag increase as its rival. Further 
speed comparisons cannot be made until some 
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heat and the drag of the body increases con- 
siderably. Naturally, the first part of the 
airplane to encounter compressibility effects is 
the propeller, which is subjected to the rota- 
tional velocity as well as the forward speed of 
the airplane. A continual struggle is being 
engaged in by the aero-dynamicists to find 
shapes which keep the critical velocity of all 
the component parts of the airplane as high as 
possible. The limiting speed of many of our 
present wing sections, for instance, is about 
450 m.p.h. We have every reason to expect 
that newer developments will put this speed 
higher. It so happens that every development 
which tends to increase the compressibility 
speed also reduces the drag at lower velocities, 
so definite benefits will be obtained for all 
performance conditions. 


Pinot LimiraTIons 


With the airplane advancing technically at 
such a rapid rate, consideration must be given 
to the pilot and his physical limitations. At 
high speeds in straight flight, of course, there is 
absolutely no problem involved, but the 
moment that a tfirn is made, high accelerations 
placed on the pilot cause him considerable 
discomfort and result in rapid fatigue. With 
the critical altitude of the airplane being 
increased, the problem of the pressure comfort 
of the pilot is an important one. 

Using pure oxygen, a pilot is fairly efficient 
at altitudes of 30,000ft. Above this height, his 
reflexes become very slow and his strength 
reduces rapidly. During tests on the Lockheed 
twin-engine interceptor airplane, it has been 
found advisable to have the pilot saturate him- 
self with oxygen on the ground before making 
rapid climbs to high altitudes. This procedure 
is hardly suitable for pursuit operation in war- 
time, so it seems that the development of either 
pressure cabin airplanes or pressurised suits 
will be necessary to allow the pilot to obtain 
the maximum performance from the more 
advanced type of airplanes. This further com- 
plication adds to all the difficulties outlined 
above in this paper and makes the airplane 
more vulnerable, heavier, and more expensive. 

It is known that when a pilot is in a prone 
condition he can withstand approximately 
twice the acceleration that he can while sitting 
upright, and some study has been made on 
designs in which the prone position is used for 
fighting. 


The value of increased performance of 
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Fic. 10—Typical Example of Items Enclosed by Wing Structure on a Fighter Airplane 


answer is found to the basic problem common 
to both types. Previous experience has always 
shown that there is a way to remove seemingly 
insuperable barriers when the proper time 
comes. 


COMPRESSIBILITY EFFECTS 


Throughout this paper casual references to 
compressibility effects have been made. With- 
out going into any details, the term will be 
explained briefly. Whenever the flow speed of 
the air around any part of the airplane equals 
the speed of sound—that is, the rate of propaga- 
tion of a pressure wave in air—a shock wave 
is formed, causing an entirely different type of 
air flow from the type encountered at subsonic 
velocities. When such a shock wave forms, a 
considerable amount of energy is dissipated as 








fighter airplanes must be carefully evaluated 
against pilot reaction and his physical well- 
being. 


CONCLUSIONS 


Fig. 11 shows several promising trends in 
airplane design, which bear out the discussion 
given above. In spite of the fact that the pusher 
propeller has many problems, it seems fairly 
certain on the basis of present data that it 
should be used. Before they can be widely used, 
the problem of the pilot leaving the airplane 
with parachute must be considered. With a 
rotating propeller behind him, it is absolutely 
impossible to leave the airplane safely, so 
means for stopping it in a given position, drop- 
ping it or throwing the pilot clear, must be 
incorporated. 





The military fighter airplane is inevitably 
becoming larger, more powerful, more costly, 
and complicated. It is useless to discuss limita- 
tions to speed, as all such previous discussions 
have proved in error to date. The most useful 
outcome from the vast amount of research 
being put on military types will be its applica- 
tion to commercial models when the war is 
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Fic. 11—Probable Future Types of Fighter Airplanes 


over. Under the pressure of present times, 
development is being carried on which, under 
peacetime conditions, would not have been 
available for years. 








SHIPBUILDING AND SHIP REPAIR PRICES 





Accorpinc to the Glasgow correspondent of 
The Times, the First Lord of the Admiralty, 
Mr. A. V. Alexander, in a letter to Mr. Arthur 
Woodburn, the Parliamentary Private Secre- 
tary to the Secretary of State for Scotland, has 
dealt fully with a rumour recently current in 
Scottish shipyard trade union circles that 
orders. for ships and ship repairs were being 
placed on a cost plus 10 per cent. basis. That 
method, it was held, gave too much of a free 
hand to shipbuilders. In his letter Mr. 
Alexander makes it clear that as far as concerns 
ships built or repaired on Government account 
there is no justification whatsoever for such a 
statement. Warships, the First Lord says, 
being built by normal builders are paid for at 
fixed prices. Contracts for the construction of 
merchant ships were always settled on lump 
sums, which were strictly related to the market 
price ruling before the war, and steps were 
taken to ensure that such sums did not carry 
an unreasonable profit. In repair work, while 
steps were taken where possible to fix a lump 
sum, there were many instances where it was 
impossible to agree to a price beforehand. 
Normally, Mr. Alexander said, it was not 
possible to determine the repairs needed before 
a ship docked or was opened up, and the need 
to return her to service with the minimum of 
delay often precluded negotiations for the 
determination of a fixed price before the work 
was started. To cover repairs the Government 
operated on an agreement of a general nature, 
which while safeguarding its interest very 
strictly, limited at the same time the remunera- 
tion which was payable for the repair. It is 
hoped that this explanation will clear up any 
misconceptions which may have arisen among 
workers in shipbuilding and ship repairing 
works. 








Japan Burm~piIne A Marine TUNNEL.—A tunnel 
is being constructed by Japanese engineers under the 
straits separating the main island from the island 
of Kynshu. This 4-mile-long tunnel is for the rail- 
way connecting Shimonoski in Honshu with Moji 
on Kynshu, and is claimed to be the longest tunnel 
under the sea. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
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OUR WARSHIP LOSSES 


From the declaration of war until the 
morning of Wednesday of last week, 
December 10th, Great Britain had suffered 
the loss of but two capital ships, the “ Royal 
Oak,”’ torpedoed at Scapa Flow, and the 
“Hood,” sunk in action against the “ Bis- 
marck.’’ At a stroke our losses were doubled 
by the sinking on that day off the east coast 
of Malaya of the battleship “Prince of 


Wales ”’ and of the battle-cruiser ““ Repulse.” 
The announcement of the loss of these two 
fine ships, tempered though it was by later 


the two crews numbering about 2330, or 
roughly some 70 per cent. of the combined 
complements, had been landed at Singapore, 
struck the nation a severe blow. Following 
the heavy losses inflicted on the United 
States Navy at Pesrl Harbour on the pre- 
ceding Sunday, there has been no attempt 
either in this country or in America to 
minimise the gravity of the successes which 
Japan has scored in the opening phases of 
the war in the Pacific. It is fully recognised 
that the superiority on paper which, before 
Japan released her treacherous attack the 
combined naval forces of the United States, 
Great Britain and the Dutch East Indies 
possessed in the Pacific has been severely 
shaken, if not eliminated, and that in a war 
which is bound to be very largely conditioned 
by sea power the losses which the associated 
Powers have suffered within its first four 
days must have a serious effect on its course 
and duration. Nevertheless, grim though 
the immediate position may be, no one on our 
side doubts that in the long run Japan will 
reap the harvest which her infamy deserves. 

Of the two losses, that of the “ Prince of 
Wales” is the harder to bear. The 
“ Repulse’ was twenty-five years old and 
although she had been extensively recon- 
structed within recent years, she could hardly 
be regarded as presenting the best possible 
use of her 32,000 tons of displacement. The 
“* Prince of Wales ”’ on the other hand, was 
one of the most modern additions to our fleet. 
She belonged to a class of five 35,000-ton 
battleships, of which two others, the ‘ ‘King 
George V ” and the “ Duke of York,” are in 
commission, while the remaining two, the 
** Anson” and the “ Howe,” are commonly 
believed to be approaching completion. She 
and her sisters may be said to embody all the 
lessons taught by the war of 1914-18 and all 
the accumulated experience and develop- 
ments of the years that have intervened 
between that and the present conflict. They 
were designed with a full view to the dangers 
of aerial attack and it was popularly 
supposed that they would prove practically 
unsinkable by bombs. Yet the “ Prince of 
Wales’ has had a short life. Apart from 
her prominence in the “‘ Atlantic Conference ” 
between Mr. Churchill and Mr. Roosevelt 
and her share in the destruction of the “ Bis- 
marck,” the public heard little of her until 
it was announced quite recently that she was 
among the ships which had been sent out to 
reinforce our naval strength based on Singa- 
pore. Within a few days of her and her 
consort’s arrival at that port the war in the 
Pacific opened, and with other naval vessels 
she was called upon to take action off the 
east coast of Malaya against the Japanese 
landings in that region and the naval and air 
forces employed to cover them. The attack 
on the two ships appears to have been made 
by bombers flying at a high level in con- 
junction with torpedo-carrying aircraft. 
According to Mr. Churchill’s statement in 
the House of Commons, there were two high- 
level attacks, which scored hits and three 
waves of torpedo attack. Unofficial accounts 
differ considerably concerning the actual 
details. Over sixty Japanese bombers are 
stated to have been engaged. Flying, it is 
said, at about 17,000ft., they succeeded in 
scoring direct hits with their bombs on, at 
least, the ‘“‘ Repulse” without, however, 


established that the torpedo-carrying aircraft 
were the prime agents of the sinkings and 
that the ‘‘ Prince of Wales’ was struck on 
the stern by a torpedo which put her rear 
armament and probably her steering gear out 
of action. Damaged by the torpedo attack, 
the ships were apparently finally destroyed 
by the bombers. At least seven of the 
attacking aircraft were shot down. 

It is now generally believed that the severe 
losses inflicted on the United States Navy 
at Pearl Harbour are to be attributed to the 
fact that the American fleet in the Pacific 
was caught napping by the sudden treacher- 
ous action of the Japanese forces. The case 
of the British ships is altogether different. 
They were proceeding on an offengive mission 
in the full knowledge that war had broken 
out. They were at sea and were expecting 
to encounter at least one enemy capital ship, 
the “ Kongo.” Undoubtedly their mission 
was a risky one, but the risk was justified 
both by naval traditions and by the weather 
conditions, which at the outset provided 
excellent cloud cover against observation 
from the air. Later the clouds dispersed, the 
ships were spotted by a single reconnaissance 
machine towards dusk on Tuesday, December 
9th, and the intended action was aban- 
doned. The attack occurred on the following 
morning while the two ships were returning 
towards Singapore. There was nothing 
exceptional in the action except its outcome. 
In its general circumstances it was a repe- 
tition of many a sally which the ships of the 
British Navy have made in the Mediter- 
ranean and elsewhere since the war began. 
That it ended in disaster must be regarded 
as a misfortune of war. Undoubtedly it is 
a hard one, but we must remember that it is 
a misfortune of a type which, as at Taranto 
and in other naval engagements, we have 
repeatedly inflicted on our enemies. The 
fact that a very large proportion of the ships’ 
companies has been saved and survives to 
fight again is a consolation which in like 
circumstances elsewhere has been denied to 
the enemy. As to the lessons which the 
naval architect may learn from the results of 
the engagement and in particular from the loss 
of the “ Prince of Wales’’ we doubt if they will 
be many or important from the point of view 
of suggesting modifications or improvements 
in design. It is evident both from the stories 
told by eye-witnesses and from the number of 
survivors who have been rescued that neither 
ship was lost by a magazine explosion, a fact 
of some significance in view of the conditions 
under which the ‘‘ Hood” was sunk. We 
can at the moment suggest only one line of 
useful investigation. Is it possible that in 
their efforts to protect our warships against 
bombing attack our naval designers have 
paid disproportionate attention to the 
dangers of air torpedo attack ? 


Comfort 


In times when all a Prime Minister can 
offer his country are blood, sweat, and tears, 
it may perhaps seem paradoxical to set out 
to defend a measure of comfort in workshop 
and office, but if the total war effort can be 
increased by paying more attention to com- 
fortable conditions it is indefensible to ignore 
the subject and adopt a, Spartan outlook on 
life. The days are happily passed when the 
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at 6.30 on a bleak winter’s morning that he 
should work harder to keep warm, for the 
modern factory is now maintained at a 
reasonable temperature, or the management 
is likely to get into trouble. But even to-day 
certain employers imagine they are being 
patriotic and helping to conserve national 
resources by refusing to supply hot water in 
which their draughtsmen and clerks may 
wash, perhaps failing to realise the time lost 
afterwards when these same draughtsmen 
and clerks warm their hands chatting 
together, and generally anathematising the 
management for its parsimonious attitude. 
If “cleanliness is next to godliness,” it is 
well to remember, that particularly in winter, 
it is far easier to keep clean when hot water is 
available. A very small economy in the 
boiler house would soon pay for all the hot 
water in the offices. 

Many of us can remember the days when it 
was nothing short of a crime to be found 
sitting in the workshop; stern was the 
rebuke of the foreman to the delinquent, in 
spite of the fact that his machine was work- 
ing to capacity, and he himself was fully alive 
to his responsibility. Even when objections 
have been overruled, it is only in compara- 
tively few instances that attention has been 
given to the provision of comfortable seats, 
and by comfortable we mean affording the 
maximum support where it is needed, so that 
real rest is given to the occupant. Where 
the subject has been studied carefully, it has 
been demonstrated that fatigue has been 
reduced, and the outlook of the operator 
improved—a definite aid to efficiency. Few 
will be found who will dispute the statement 
that business discussions can be carried out 
more satisfactorily in congenial surroundings 
than in a bleak and barren office. This being 
so, may we not infer that an esthetic sense 
may also be found in the mechanic in the 
workshop ? In some offices it is noticeable 
that at every hour of every day clerks, both 
male and female, may be encountered hurry- 
ing about with teapots in their hands as if 
their main vocation in life was to be found 
in the provision of limitless numbers of “‘ the 
cup that cheers.” Probably a change of 
management would result in the abolition of 
the custom, and with it the fostering of a 
sullen spirit of resentment. Yet who could 
possibly justify the state of affairs ? Where 
there is an old-established custom that has 
in the process of time degenerated into abuse, 
it is a sound principle to set out to kill the 
abuse while maintaining the custom. This 
has been accomplished in an excellent manner 
by one firm which summarily eliminated 
promiscuous tea-drinking, but at the same 
time introduced a recognised system whereby 
a cup of tea was provided each morning and 
evening for every employee, and at the 
expense of the firm. This innovation actually 
resulted in an increased output. Whether 
smoking may be regarded as a vice, a luxury 
or a necessity must be left to the individual to 
decide ; certainly it is a habit that is freely 
indulged in many works and offices, while 
in others the forbidding frown of disapproval 
is evidenced, and in yet others there is a 
complete embargo on all smoking during 
normal working hours, with perhaps a 
gracious concession that it may take place 
during periods of overtime and nightshift. In 
certain instances, such as explosive factories, 


handled, smoking must be forbidden on the 
ground of eliminating fire risks, but in the 
average engineering works no such argument 
can be advanced. The Englishman being 
what he is, if he wants to smoke he will pro- 
vide the necessary opportunity, and it is 
open to question whether it is not better to 
concede the privilege. When this line of 
action has been taken there is every reason 
to believe that output has actually benefited. 

Probably the British workman has a 
greater wsthetic sense than is imagined by 
those who have never rubbed shoulders with 
him, and undoubtedly he is influenced to a 
considerable extent by his environment. 
Give him a comfortable place, tastefully fur- 
nished, in which to enjoy his midday meal, 
and he will return to his duties in a more 
cheerful spirit than the man who has had 
identically similar fare but under less con- 
genial conditions. There was a time when 
the grimmest surroundings were supposed to 
conduce to real effort, when rugged un- 
upholstered furniture betokened an efficient 
management, and when the manager returned 
wearily to his home to sink into his favourite 
chair and seek to forget the hardships of the 
day. No one will regret the passing of those 
days, few will be surprised to find well-built 
and comfortable offices adjoining the modern 
engineering works, but it is suggested that we 
have a long way yet to go before we can 
affirm that in the workshop itself there is to 
be found a state of comfortable well-being. 
If by a process of evolution the modern office 
has become a comfortable apartment, well 
carpeted and well furnished, and if also it is 
admitted that what has already been done 
towards the amelioration of the conditions 
under which the British workman pursues 
his calling has had the effect of increasing 
rather than of retarding production, is it not 
logical to assume that comfort and efficiency 
may well go hand in hand ? 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PEACE AIMS 


Sir,—There is an old adage to the effect that 
‘* Fools step in where angels fear to tread,”’ and 
I am possibly exemplifying the truth of this by 
joining in the discussion relative to the above. 
My reason for doing so is that, to my mind, 
the various correspondents have misappre- 
hended the fundamentals to some extent. The 
questions that have been discussed seem to be 
divisible under two headings, viz., the banking 
system and the problem of distribution. 

Taking the first, the banking system, it has 
frequently been stated that the banks “‘ create ”” 
credit, this being presumably due to the 
common expression of “giving’’ credit. My 
contention is that they do nothing of the sort. 
In every negotiation there are two parties, the 
believer and the believed, the banker being the 
first ; and it seems to me it is actually the 
second, the believed, who creates or has created 
the belief in his security when he approaches the 
bank for a loan and without this credit no loan 
would be fortheoming, or at least I have failed 
to find the bank who lends without security, 
either in the form of what the Americans call 
‘“* collateral,” or in some cases their belief 
(credo) in one’s good name. In this way banks 
merely become agents by which one can borrow 
from the future (or in unfortunate cases where 











or where highly inflammable articies are 


a mortgage has to be foreclosed, from the past). 








Another way of looking at this is that for 
the time being the banks liquefy a frozen asset 
handed to them as security and when the loan 
is repaid it is again frozen, except in the case 
of foreclosure. 

All agencies require profit over and above 
their working expenses, hence the interest 
charged. We in lending to the Government 
are the Government’s bankers, and expect our 
interest and incidentally in course of time it 
will come home to us by continued heavy 
taxation that we have borrowed from the 
future and are, many of us, paying our own 
interest on the loan. It would appear that this 
will continue until the world by its work 
becomes better off and then while the taxation 
may apparently remain the same, it will at any 
rate be less in proportion. 

The nominal value of money is almost bound 
to deteriorate as it has done ever since the time 
of Edward III, when you could buy a sheep for 
3d. What is true of the simple illustration 
given is surely equally true on a large scale of 
Government borrowing, which is on the security 
of the national credit. We lenders believe in 
the security, otherwise we would put our 
money in a sock or elsewhere. 

The trouble with the banks seems to be that 
when they lend you money on security they 
ean recall the loan before you have worked 
sufficiently to enable you to repay it, which 
calling-in will involve upsetting all your plans 
and possibly realising on some asset on which 
you do not wish to realise, or on the other 
hand they may refuse a loan no matter how 
good the security, thus preventing your borrow- 
ing from the future. This, of course, is just a 
small-scale illustration of what takes place. 

The virtue of Government control would 
seem to be to prevent the sudden calling-in of 
loans or excessive borrowing from the future. 
When it is seen that all our present great 
expenditure, where not defrayed by a reduced 
standard of living, is based on borrowing in 
this w: y, it becomes clear why it cannot be done 
continually for social services. It is a matter of 
emergency at the moment. 

Turning now to the second heading—distri- 
bution—this is a more difficult matter because 
human nature will be found to come into it so 
much. Here again it is well to take a simple 
case (reductio ad absurdum) to illustrate the 
matter. This has been very well shown in an 
advertisement appearing in your journal, 
which draws attention to a French play dealing 
with the experience of a released prisoner, who - 
finds when he is employed in a gramophone 
factory that he is just as much in prison as 
before due to the sameness of the work, and in 
the end production is so perfected that the 
gramophones make themselves and _ the 
employees go out to fish. 

In the old days work as wealth was con- 
vertible into money. In the present order of 
things it appears that in many cases we require 
one side of the equation (money) without the 
other. This being so, it becomes necessary to 
try to restore the equation, the only case where 
it can be ignored being that of old people, who 
should all have pensions. Even then the 
equation would really still hold, as the pensions 
would be borrowings from past work. 

The next thing will be so to adjust working 
hours that all can be employed and incidentally 
all would have ample leisure. This would 
involve self-sacrifice on the part of some and 
in any after-the-war régime readiness for self- 
sacrifice will be very necessary. During the 
war we have shown our capacity for it, but in 
peacetime the spirit is conspicuous by its 
absence. 

To ensure fair distribution of all commodities, 
instead of the Government playing with the 
currency, it may come to nationalising all 





industry, more or less on the Russian basis. 
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This would appear to be a solution if no better 
one can be found. It seems repugnant to the 
British mentality, but it may have to be faced. 

One advantage that would accrue from 
nationalisation (the idea of which I dislike as 
much as anyone) would be that the Govern- 
ment would see that there was no excessive 
productive capacity in certain lines and perhaps 
deficiency in others. As things are in normal 





wanting as far as freedom from these faults is 
concerned, and the next thing may be for the 
Government to take a step further and control 
everything to the common good. Ifthe internal 
losses of the machinery for so doing are very 
great it cannot be helped. They may be small 
compared with the ultimate total output. 
The only way out of such a development is 
such a change in human nature as will ensure 


sending us the three photographs, which we 
reproduce herewith. The general view shows 
the bridge after the disaster as seen from the 
south side, looking across towards Dundee. 
The craft are congregated round the spot 
where the remains of the train were found, and 
appear to be those employed for diving opera 
tions soon after the disaster. The larger of the 
other views is of the ninth pier of the collapsed 
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times, there was insufficient demand for certain 
plant to fill the pre-war capacity for producing 
the same. I suppose advocates of the Douglas 
Social Credits Scheme will claim that they 
would obtain the same end, but it would seem 
to be by a circuitous means. 

The problem which will be the most difficult 
will come along when all have so much time on 
their hands, like the employees of the mythical 
gramophone factory, that most of them will 
not know what to do with it. To deal with this 
would take up too much space, but it may be 
said that as long as the world relies solely on 
material means to solve its problems it will 
always come a cropper sooner or later in one 
form or another. 

The present world troubles are due to 
rapacity and greed. This sort of thing as 
regards individuals has been controlled in its 
more violent forms by the police, and since the 
war its less violent forms have been to some 
extent controlled by legislation, e.g., E.P.T., 
price regulation and so forth. 


Individualism has been tried found 


and 





TAY BRIDGE AFTER ITS COLLAPSE 


that the same results are obtained without such 
control. 

I have purposely not dealt with inflation due 
to Government creation of currency as this goes 
beyond the scope of my subject. 

G. A. NEILD. 

Bedford, December 16th. 


THE TAY BRIDGE DISASTER 
Sm,—Referring to your interesting series, 
“‘ Historic Accidents,” and particularly ‘* The 
Tay Bridge Disaster,’’ I am sending you three 
photographs of the fallen bridge. These 
belonged to my uncle, Mr. W. J. Millar, for 
many years Secretary of the Institution of 
Engineers and Shipbuilders in Scotland. It 
is not necessary to remind you that newspaper 
reproduction of photographs did not come into 
use until about 1897, so that these photographs 
have probably never been printed. 
C. S. Jerrrey, M.I.E.E., M.I.E. Aust. 
Sydney, N.S.W., September 29th. 
[We are much obliged to Mr. Jeffrey for 
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STATE OF NINTH PIER OF COLLAPSED SECTION 


section—counting from the south—with the 
tenth, eleventh and twelfth piers in the back- 
ground. It illustrates the manner in which 
some of the cast iron columns in falling tore 
away portions of the first and second masonry 
courses of the piers to which their bases were 
attached by bolts grouted into these two 














FIRST PIER OF COLLAPSED SECTION 


courses. The third engraving illustrates the 
condition of the first pier of the collapsed 
section with the undamaged southern portion 
of the bridge in the background.—Ed., Tar E.} 








To ReEpLtacE CorruGATED SHEETS.—A South 
African journal announces that.a new type of light- 
weight concrete construction has been evolved on 
‘the Witwatersrand. This method of construction is 
now being used in the building of portable huts for 
the South African Defence Force. The material 
employed is a lightweight concrete which does 
away with the use of corrugated iron and permits a 
substantial reduction in the quantity of timber 
required. It is expected that in the post-war period 
there should be a considerable field for this material 
for such purposes as sub-economic housing, for 
which cheapness combined with warmth and speed 
of erection might render it especially suitable. 
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Air Force Targets in Germany 


No. XXVI 
(Continued from page 419, December 12th) 


MAGDEBURG 


; ie. town and district of Magdeburg has 
been attacked by the Bomber Command 
more than twenty times since the beginning 
of the war, mainly on account of its important 
railway services and its canal connections to 
Berlin and the sea by way of the river Elbe. 
It also has important oil refineries and. oil 
storage tanks, and is the centre of a large 
engineering industry, which is supplying much 
for the German war effort. 


An INLAND Port 
The accompanying sketch maps indicate 
clearly the system of canals and river and 
railway connections. 
The older docks near the centre of the town 





Magdeburg led to the construction of a 
further commercial harbour in that district 
to the north of the older port area, where the 
two arms of the old and new Elbe stream 
again join. This harbour was completed for 
service in 1893, and its use was stimulated 
by the rapid growth of the sugar industry 
and the potash industry in the Magdeburg 
district. The main basin has a width of 
68 m. and a length of about 1000 m., while 
about 4 kiloms. of quay are available for the 
transfer of goods from the railway to ships. 
The harbour is in direct connection with the 
river Elbe, and has the same water levels. 
Railway connections were made between 
the older and newer ports and about a quarter 
of a century later they were further extended 
to reach the new industrial harbour which 
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SKETCH MAPS OF MAGDEBURG SHOWING HARBOURS 


date back to the ’eighties of last century, and 
serve mostly for the transhipment of goods 
from the railways to ships, and vice versd. 
Suitable warehouses were built, and most of 
them are entrusted to the administration of 
the Magdeburger Hafen und Lagerhaus 
G.m.b.H. In this part of the town are also 
the winter harbour and the Customs harbour. 

In 1886 the joining of the Neustadt area to 





grew up with the deepening and widening of 
the Mittelland canal. 

The principal trade of Magdeburg and 
district is to ‘be found in the traffic in corn 
and feeding-stuffs, salt, potash, phosphates, 
wood, coal, iron, and building stone. The 
crane equipment has been electrified, and it 
now includes grab cranes, elevators, and portal 
cranes of large capacity. About the year 








INDUSTRIAL HARBOUR LOOKING 


1927 the need was felt for more accommoda- 
tion for the storage of grain, and some twelve 
granaries were constructed, some of them six 
stories in height. The total capacity is more 
than 50,000 tons, and includes silos, ware- 
houses, and granaries. There is a special 
Customs department in the commercial 
harbour, and the transfer of goods from rail- 
way to ship requires the services of more than 
50,000 wagons per year. 

In 1908 a further extension to the port 
facilities was made by the construction of the 
industrial harbour, which is shown in the 
left-hand plan, and in the accompanying 
engravings. The entrance lies on the river 
Elbe, near to the suburb of Magdeburg- 
Rothensee. The basin has a length of 
1670 m., and on the north end there is a 
rectangular winter harbour of about 14 acres 
in extent, with special protection ; near by 








VIEW IN COMMERCIAL HARBOUR LOOKING 
, SOUTH 3 


is the Magdeburg shipbuilding yard. A 
general view of the industrial harbour: is 
reproduced herewith, together with a view of 
the ore-loading plants. 

With the completion of the Mittelland 
Canal, Magdeburg saw a further growth in 
its trade as an inland port. That canal, 
which since it was completed has been 
widened. and deepened, now carries 1000-ton 
barges. Much of the coal trade of the Ruhr 
with central and eastern Germany passes 
through Magdeburg on the Mittelland Canal, 
and many inland-bound ships bunker at 
Magdeburg instead of at the port of Hamburg, 
thereby saving expensive railway hauls. The 
canal also carries much of the timber trade 
from the east towards the west. Large 
quantities of sugar, grain, and potash are 
despatched from Magdeburg by canal. 

The transit of shipping from the Mittelland 
Canal to the river Elbe is effected by locks 
and also by ship lifts with appropriate 
approach canals. Towards the spring of 
1929 it was decided, in order to give work to 
the large number of unemployed in the 
district, to build an industrial estate to the 
north of Rothensee, particulars of which are 
shown in the upper part of our left-hand 





sketch plan. Room was provided for a gas- 
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works, a power station, and a large- 
capacity zinc-smelting plant, with room for 
still further extensions. For the construc- 
tion of this scheme, a special company, styled 
the Mittellandkanal-Hafen-Magdeburg A.G., 


was created. 
THE ROTHENSEE SHiP Lirt 


One of the outstanding engineering works 
in this neighbourhood is the Rothensee ship 
lift, which was completed and brought into 
service in the autumn of 1938. It was part 
of the scheme carried out during the past few 
years to increase the traffic from the Ruhr 
district to Berlin, and the east of Germany, by 


is taken from a nearby high-tension system, 
suitable transformers and converters for the 
D.C. driving motors being provided. 


Some INpustTRIAL UNDERTAKINGS 


Besides the railway and water transport, 
already referred to, Magdeburg possesses a 
well-equipped aerodrome, which on more 
than one occasion has been the subject of 
bomber attacks. Likewise attacks have been 
made on industrial plants, including the large 
Brabag oil refineries and oil storage installa- 
tions. There are many engineering and metal 
works at Magdeburg, but the principal are 





the Krupp-Gruson works at Magdeburg- 


AERIAL VIEW OF KRUPP-GRUSEN WORKS 


widening and deepening inland canal systems 


so that they can take barges carrying up to 
1000 tons. The difference of levels between 
the Mittelland Canal and the river Elbe is 
from 10-48 m. to 18-67 m., and for this 
comparatively short lift, a float type of ship 
lift was chosen, similar in design to that used 
at Henrichenburg, near Dortmund, on. the 
Dortmund-Emms canal. The principal par- 
ticulars of the Rothensee lift are as follows :— 
The trough into which the barges are drawn by 
appropriately arranged capstans has a length 
of 85 m., a breadth of 12 m., and a normal 
depth of water of 2-5m. The ends are closed 
by lifting doors. The water content is about 
2700 tons, while the trough and its supports, 
with the operating motors, weigh about 
1300 tons. The trough is supported by two 
float cylinders‘ with an internal compressed 
air compensating device, each of which dis- 
places about 2700 tons of water. The float 
chambers are welded and have a diameter of 
10 m., while the internal compensating air 
chamber has a diameter of 1-10 m. To lift 
and lower the trough with its loaded barge or 
tug, four spindles are provided, the nuts of 
which are simultaneously rotated by electric 
motors. The spindles were cast at Krupps, 
and were machined and the four threaded 
screw threads cut by a special machine at the 
Schiess-Defries works at Diisseldorf. Each 
spindle has a length of 27-30 m. and a dia- 
meter of 430 mm. The threads have an 
inclination of 7 deg. 40 min. The spindles 
are supported in ball bearings, and the nuts, 
with their double pinion drive, have a depth 
of 1:95 m. They are made of steel with a 
bronze liner. For working the lift there are 
eight 60 B.H.P. direct-current motors, work- 
ing on the Ward-Leonard principle. The 
movement of the trough and its locking in 
position, and the making of water-tight 
joints, are all electrically controlled. The 
other motors on the lift are A.C. and current 





Buckau, the instrument and gauge works of 
the Schaffer-Budenburg G.m.b.H., and the 
locomobile works of R. Wolf A.G., which are 
also situated at Magdeburg-Buckau. 


THE Kruprp-Gruson WorkKSs 


These works, which were founded by 
Hermann Gruson at Magdeburg in 1855 and 
were purchased by the Krupp Cast Steel 
Works, of Essen, in 1893, when the Krupp- 
Grusonwerk A.G. was formed, are among the 
largest engineering works of their kind in 
Germany. They stand on 300 acres of land, 








THE ROTHENSEE SHIP LIFT 

of which about 54 acres are factories. Em- 
ployment is given to between 4000 and 5000 
workers, and under war conditions that 
number is probably considerably higher. 
Besides a steel foundry, there are several iron 
and brass foundries, all of which are equipped 
with modern melting furnaces. There are 
also extensive forges and press shops, and 
large engineering shops. An aerial view of 
the works is reproduced herewith. 

The factory is famed for its chilled and 
special iron, and steel castings. The com- 
pany specialises in the building of complete 
installations for cement and lime works, 
ballast-crushing plants, ore-dressing and 


smelting plants, rolling mills, cable and wire 
rope manufacturing machines, hydraulic 
presses and oil-extraction plants, besides 
machines for the rubber and linoleum indus- 
tries. Disc mills and crushing plants are a 
particular speciality of these works, which 
before the war supplied for abroad much 
machinery for the cane sugar, fibre, rubber, 
coffee, tea, and palm oil industries. In 
Germany the company builds cranes, con- 
veying and elevating plants, and there is 
also a special department for dock gates, 
locks, and general hydraulic engineering 
plant. 

For the carrying on of these many branches 
of engineering work, a large and well-equipped 
works is very necessary. It comprises in the 
steel foundry five open-hearth furnaces and 
seventeen crucible and other furnaces for the 
production of steel, bronze, and malleable 
iron castings. There are also fifteen cupola 
furnaces with an hourly capacity of over 
110 tons. In the press and hammer forge 
departments there are eleven steam hammers 
with tup weights up to 10 tons, fifteen other 
hammers, and thirteen hydraulic presses. 
The iron and steel castings, and the forgings 
which are produced in these shops are finished 
in thirty-three modern machine shops which 
are equipped with the latest types of lathes 
and milling machines. In addition, there are 
large shops for the erection and testing of 
the various types of industrial plant, as well 
as experimental stations equipped with full- 
sized machinery. There are large laboratories 
to control the manufacture and also to carry 
on the research work which is connected 
with such a wide range of manufacturing 
plant. 








Calculating Machines* 
By E. W. CREW, Bé&c. 


THE extensive use of calculating machines for 
engineering and commercial offices, research 
laboratories and scientific institutions makes the 
study of their operation and application well 
worth while. 

The most common form of calculating 
machine is the arithmetical machine, which is 
used simply for addition, subtraction, multipli- 
cation, and division. This paper deals mainly 
with this type of machine, but a brief account 
is included of a few other types of calculating 
machine. 

Calculating machines produce a numerical 
or graphical solution of a problem, as distinct 
from mathematical machines, which produce a 
general solution, and are not included in this 
paper. As well as their value in eliminating 
tedious manual labour, calculating machines 
have the following advantages :— 

(1) Rapidity of calculation. 

(2) Increase of accuracy. 

(3) Reduction in operating cost where 
many calculations are required. 

(4) Production of calculations impossible 
byfmanual methods. 


The word “ calculate” is derived from the 
Latin word calculare, which means “to count 
by means of little stones.’’ When the little 
stones are mounted on guide rods in a frame 
and moved according to certain rules, the 
apparatus is called an abacus—the first calcu- 
lating machine. The abacus may be employed 
very effectively for all the arithmetical opera- 
tions. The method of calculating is similar 
to the ordinary manual method, except that 
numbers do not have to be remembered or set 
down on paper until the calculation is complete. 

In 1660 Napier invented a device which 
enabled multiplications to be made more 
accurately and quickly. This was a set of strips, 
called Napier’s Rods or Bones, of which there 
were several for each digit, each having the 








* Reprinted from the Students’ Quarterly Journal of 
the Institution of Electrical Engineers. 
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multiplication table for the digit printed on it. 
The strips are arranged by the operator so that 
the multiplicand appears on the top row of 
figures (the digits previously mentioned) and 
the product of the multiplicand and any other 
digit could be read off at a glance. In Fig. 1 
the multiplication of 64 and 418 is illustrated. 
Simple adding machines were constructed as 
early as 1666 (Moreland’s), but their value was 


4 X 418 < 1672 
60 X 418 = 25080 
64 X 418 = 26752 
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Fic. 1—A Typical Set of Napier’s Rods, arranged for 
multiplying 418 by 64 


limited by the absence of precision workshop 
methods and knowledge of suitable carrying 
devices. 


Bastc Form oF MACHINE 


The principles of operation of arithmetical 
machines are the same to-day as when they 
were first constructed by Pascal in 1642. There 
are three basic mechanisms—(1) the counting 
mechanism ; (2) the digit-adding mechanism ; 
(3) the carrying mechanism. These are described 
in order. 

(1) The Counting Mechanism.—Two kinds of 
counting mechanism exist—the geared type 
and the cyclometer type. The cyclometer type 
is generally used for calculating machines, since 
it gives a direct reading and all the number 
wheels may be free to rotate independently 
when necessary. It is of interest to note that 
the size of the number wheels depends on the 
symbols used to represent numbers. Thus the 
Babylonians, with sixty symbols, would have 
had a number wheel about a foot in diameter. 
Similarly, the size of the complete machine 
may be reduced by using only symbols 1, 2, 3, 
4, and 5 on the keyboard, the others being 
obtained by addition. 

(2) The Digit-adding Mechanism.—If a simple 
counting mechanism is modified to indicate 3 
instead of unity every time the operating shaft 
is rotated, it will then become a simple machine 
for multiplying by 3. If the operator can 
choose any other number as well as 3, the result 
is a simple multiplying machine, in which the 
handle has to be turned as many times as the 
multiplier. This “ digit-adding’’ mechanism 
is one of the most important parts of a calculat- 
ing machine, and three types of mechanism are 
generally encountered, as described below :— 

(a) The Leibnitze Wheel.—This is a cylinder 
with nine teeth, each a little longer than the 
preceding tooth, as illustrated in Fig. 2. A 
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Fic. 2—Leibnitz Wheel 


pinion gears with the teeth and slides on a 
square shaft so that it will engage with 1, 2, 
3, &c., of the teeth as required. The square 
shaft is connected to a number register upon 
which the product appears when the Leibnitz 
wheel is rotated. 

(b) The Rocking Segment.—The segment is 
shown in Fig. 3. It has nine teeth, which gear 


segment is rotated by means of the operating 
handle, and its travel is limited by the stop 
coming into contact with a numbered key 
previously depressed by the operator. The 
number of teeth which engage with the pinion 
in one operation is the same as the number on 
the key which is depressed. This number is 
therefore added to the register each time the 
mechanism is operated. In Fig. 3 the number 
7 has just been added in 
this way. The pinion is 
inoperative on the return 
stroke of the segment, 
unless a subtraction is 


oat 


required. The rocking 
segment mechanism is 
used mainly in adding 


machines which print the 
calculation ; when this is 
not required, both the 
rack and stop are operated 
by the key itself, as in the 
comptometer. 

(c) The Odhner Wheel.— 
This is a cog wheel con- 
structed so that thenumber 
of teeth can be varied 
from 1 to 9 as required by means of a 
small lever on the periphery (see Fig. 4). A 
pinion gears with it, as in the case of the other 
mechanisms. The teeth slide in radial grooves 
and are moved by a simple cam device. There 
are sometimes five fixed teeth and four movable 
ones, with which any number from 1 to 9 may 
be obtained. 

(3) The Carrying Mechanism.—In the 
ordinary counting mechanism, carrying of 
numbers is achieved by means of a pin on each 
number wheel, which engages with the next 
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Fic. 3—Rocking Seg- 
ment Mechanism 
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Fic. 4—Illustrating Principle of Odhner Wheel 


higher number wheel to add 1 every time 9 is 
exceeded. In the calculating machine, all 
number wheels may be operating and numbers 
must be carried as well. For instance, in the 
process of adding 143 and 428 the machine first 
adds the digits (561), then adds 1 to the 6, 
giving the answer 571. Another kind of carry- 
ing may take place, such as in the addition of 
143 and 458. As before, the digits are added 
(591), then 1 is carried to the 9, giving 501. It 
is not until this 1 has been added that the 1 
which then has to be added to the 5 appears, 
so that the operation must be very rapid and 
very carefully timed. It is interesting to watch 
a machine register when 1 is added to a row of 
nines. The process is set out below, with the 
other examples :-— 


143 143999999 
428 458 1 
561 591 999990 
1 I 1 
571 501 999900 
1 1 


601 999000, &c., to 1000000 


There are two common methods of carrying, 
one by means of a cam and_pivoted tooth on 
an Odhner wheel, and the other storing energy 
for carrying in springs which are released at the 
appropriate instant. The mechanism cannot 
easily be described without models, in which the 
speed of the machine is greatly reduced. 


TypricaL MACHINES 
It is now possible to describe typical arith- 





with a pinion connected to a register. The 





metical machines in which these mechanisms 





are incorporated. A brief description of a few 
older machines is included to enable the modern 
forms of calculating machines to be more easily 
understood. 

The Thomas de Colmar Arithmometer (1820) 
has six Leibnitz wheels to correspond with a 
capacity of six figures in the multiplicand. The 
multiplier has a capacity of seven figures, and 
the product twelve figures. (In this and what 
follows the words dividend, divisor, and 
quotient may be substituted for multiplicand, 
multiplier, and product respectively, when the 
machines are used for division.) The multi- 
plicand is set by moving pointers in slots, 
which slide pinions on square shafts so that 
they will engage with the correct number of 
teeth on the Leibnitz wheels when the handle 
is rotated. If, for example, the multiplier is 
6742, the handle is turned twice with the 
register in the “ units’ position. The carriage 
containing the product and multiplier registers 
is then moved one space to the right, so that 
the Leibnitz wheel which formerly added units 
to the register will now add tens, and the tens 
wheel is similarly stepped up to register 
hundreds, and so on. The handle is turned four 
times in this position, giving a total of forty-two 
times the multiplicand, and the carriage is 
then moved a further space to the right, the 
handle turned seven times, and so on, until the 
calculation is complete. In this way it is un- 
necessary to turn the handle 6742 times, but 
6+7+4-+2 times. 


REDUCING THE OPERATIONS 


In modern machines the operator reduces 
still more the number of turns by a short-cutting 
method. In multiplying by 281, for example, 
he would rotate the handle once in the units 
position, twice backwards in the tens position, 
and three times forwards in the hundreds posi- 
tion, a total of six times instead of eleven by the 
direct method. (281 xn=301 xn less 20xn.) 
In the Thomas de Colmar machine the handle 
rotates clockwise only, and a reversing gear is 
employed for subtraction. The method of 
dividing by these machines is described later. 
Arithmetical machines which incorporate the 
Odhner wheel mechanism are much more com- 
pact and rapid in operation. The Brunsviga 
barrel type machines have a set of -Odhner 
wheels mounted on a shaft and protected by a 
semi-cylindrical cover with slots for the levers 
uséd to set the multiplicand. The operation 
is similar to that of the Arithmometer, except 
that there is no reversing gear and the handle is 
simply rotated backwards for subtraction and 
division. When a number is to be carried (i.e., 
during the rotation of the number wheel from 
9 to 0), a cam on the number wheel lifts a small 
lever, and this deflects a pivoted tooth on the 
Odhner wheel and causes it to turn the next 
higher number wheel, thus adding 1. The 
pivoted tooth is normally out of alignment with 
the movable teeth on the same wheel, so that 
it does not operate the number wheel unless a 
number has to be carried. 

There are two pivoted teeth in each wheel, 
one for addition and the other for subtraction, 
since carrying has to be the last process in any 
one revolution of the handle. Since the carrying 
of a number may cause subsequent carrying of 
another number, as already explained, the 
pivoted teeth are all slightly “out of phase.” 
The tooth on the hundreds wheel is more remote 
from the starting point than the one on the tens 
wheel, and so on. Many forms of this barrel 
type machine are manufactured, and it is very 
popular, particularly for scientific calculations. 
Although hand-operated, its speed compares 
very favourably with electrically operated 
machines when the short-cutting method is used. 
The stepped rack form of digit - adding 
mechanism is used in most adding machines 
and comptometers. In a typical Burrough’s 
adding and listing machine there are ten racks, 
each with its column of nine keys (1 to 9). 
When the operating handle is pulled forward, 
the number corresponding to the keys depressed 
is added to the number already on the register, 
and at the same time the number is printed. 
The type is located on an arm which forms an 
extension of the stepped rack, and type is also 





provided for printing the total when required. 
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This machine has been developed so as to cal- 
culate many columns of figures, both vertically 
and horizontally (eross-footing), and incor- 
porating a typewriter. In this orm it is much 
used by gas and electricity supply companies. 

The comptometer operates in @ similar way, 
except that there is no provision for printing, 
and the depression of the keys causes the seg- 
ments to operate at the same time without any 
additional operation. In multiplication the 
operator presses keys in several columns simul- 
taneously, to correspond with the multiplicand, 
and moves the hand a space to the left succes- 
sively for the tens, hundreds, &c., to correspond 
with the action of a moving carriage. 


Drrect MULTIPLICATION MACHINES 


The machines described above all multiply 
by means of repeated addition and divide by 
means of repeated subtraction. The Millionaire 
machine makes use ‘of an entirely different 
principle, and multiplies directly any number 
by a digit ; thus only one operation is required 
for each digit of the multiplier. This is done 
by means of mechanical multiplication tables 
up to 9x9. The principle of the machine is 
illustrated in Fig. 5, which shows a plate (No. 4 
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Fic. 5— Principle of Millionaire Machine 


plate) with teeth arranged in rows, so that the 
number of teeth correspond with the multi- 
plication table for number 4. To reduce the 
number of teeth there is a tens row associated 
with each units row, so that 6 x 4, or 24, can be 
represented by two tens and four units teeth. 
The teeth gear with pinions on square shafts, one 
for the units and one for the tens, when the 
plate is passed over the pinions. The number 
of the plate represents the multiplier, and the 
position of the pinions the multiplicand. Thus, 
in Fig. 5, the product 6 x 4 is obtained when the 
plate engages with the pinions. 

[There are several rows of shafts with pinions 
—two for each digit of the multiplicand—and 
there is‘a device to move the product register 
a space higher after each operation. The actual 
machine differs from this brief description in 
that the ‘‘ mechanical multiplication table ”’ is 
not in the form of a plate with teeth, but con- 
sists of a metal plate with tongues of varying 
lengths. The particular plate to correspond 
with a digit of the multiplier is selected by an 
arm on the top of the machine, and the card 
is then pushed forward and moveS racks per- 
manently geared with the pinions varying 
amounts, according to the number registered. 
The tens numbers register on the forward and 
the units on the return stroke, when the regis- 
tering mechanism has been displaced one place 
to the left. In division the correct digit of the 
quotient has to be estimated by the operator, 
and this is sometimes a disadvantage. 


ELECTRICALLY OPERATED CALCULATING 
MACHINES 


Electrical machines are little more than hand 
machines, plus a small electric motor. A fully 
electrical machine could operate noiselessly and 
almost instantly throwing the result on a screen 
in the manner of a television set, but there is 
no such machine on the market, probably 
because existing machines satisfy most users’ 
wants or because manufacturers-are reluctant 
to change established methods. The size and 





performance of the various machines are very 
similar, and average figures are given below :— 


Capacity : Ten columns of keys and twenty 
number wheels in the product register. 
/(10 x 10 x 20.) 

Speed, 400-600 r.p.m. Automatie carriage 
shift, electrical clearance of dials. 

Decimal point indicators ; fully automatic 
division. 

Features which may be added as extras : 
Fully automatic multiplication; product 
accumulating register ; split keyboard ; nega- 
tive multiplication and division. 


Precision methods of manufacture permit the 
use of small Leibnitz wheels (with about 0: lin. 
difference in length between adjacent teeth), 
and these are also suitable for rapid operation. 
The operation is the same as in the case of hand- 
operated machines, except that the carriage is 
moved for instance, by pressing a key. Division 
and multiplication may also be fully automatic, 
the operator having merely to set the numbers 
on the machine and wait a few seconds while 
it produces the answer, The method of per- 
forming a division is illustrated in the example 
in Table I, in which 85-1 is divided by 37 by 
three different methods. 

TasiE I.—Summary of Basic Methods Used 
(a) (b) 
Manual Machine 


method method 
hand operated 


(ce) 
Machine method 
electrically 
operated 


85-1 
37 


2-3 
37)85-1 85-1 
74 37 
18 


48 
5 37 


11-1 
I1-l 
11 

37 

99974 

| 37 

111 

2-3 R 37 


‘ 


99963 
37 


oo 
37 
99963 
37 
Oo 
37 2-301 
&e. Ke, 
‘The tinal one disappears 

The letter R indicates the place where the carriage 
moves one place to the right. 

The figures to the right of the vertical line are those 
which appear on the quotient register. 

Divisor is continually subtracted until the remainder 
is too small for a further subtraction, when the carriage 
is moved a place ne the right and the successive sub- 
traction is r t The aut tic machine is unable 
to tell when the divisor ““won’t go” and subtracts the 
divisor once too much, corrects itself by adding the 
divisor again and stops the carriage. 


PuncHEeD Carp (JACQUARD) MAcHINES 


The compilation of statistics on a modern 
scale would be impossible without some mecha- 
nical aid. The value of a punched card machine 
in connection with statistical work is most 
obvious in connection with the national census. 
Each person is represented by a card, in which 
are punched holes to represent age, sex, height, 
occupation, income, &c. The cards are punched 
by hand from the forms filled in by the people— 
thus there are about 40 million cards. The cards 
are then passed through a sorting machine, 
which, for instance, may pick out cards repre- 
senting “teachers.” The sorting machine 
operates at 24,000 cards an hour. The 
‘teachers’ are then passed through a tabu- 
lator, operating at 4000-9000 cards per hour. 
The tabulator consists of a series of adding 
mechanisms or counters operated mechanically 
or electrically whenever a particular hole in the 
card passes by, and there is a mechanism for 
printing the total. Thus the average income 








of teachers could be found in this way. The 
important advantage of a punched card 
machine is that the cards can be used over and 
over again. The Customs and Excise statistical 
department. uses 20 million cards a year, and 
many more are used by service bureaux pro- 
vided by the manufacturers. 

Punched card machines are also of great 
value in connection with the synthesis of 
harmonic terms, in the preparation of astrono- 
mical tables and in other scientific work. 


THE DIFFERENTIAL ANALYSER 


The differential analyserf is designed to 
evaluate the solutions of differential equations, 
and therefore has many applications to elec- 
trical engineering problems. The maehine con- 
sists of several integrating mechanisms con- 
nected to each other and to input tables by 
means of gearing and the solution is recorded 
on an output table in the form of a graph, and 
numerically on a set of revolution counters. 

Any continuously variable gear will serve as 
an integrating mechanism. If the ratio n of 
a variable speed gear is varied as the driving 
shaft is rotated, then the total rotation of the 


driven shaft is fn dz. If we make the radius 


of the wheel unity and slide it so that the point 


‘ , ds 
of contact is at a distance ae from the centre 


di 
and for a movement dt of the disc, the wheel 


of the dise (distance R), then the ratio is 


8 , ; 
.dt. Thus in time ¢, the total 


dt 
, ds 
movement is IF. dt, or 8. 


rotates 
Thus, providing 


the solution of the equation td =f (t). The 
manner in which the machine is constructed 
so that the distance R can be set at the required 
value is shown in Fig. 6. The disc is driven by 
gears which slide on keyed shafts, so that it 
can be moved horizontally by means of the 
screwed shaft B, while the position of the wheel 
is fixed. 

Fig. 6 shows the arrangement of the machine 


e : ae 
for the solution of the equation Tyr uttk 


A graph of ks* against s is plotted on the 
input table, and the operator has to follow this 
graph with the “ bull’s eye” when the frame- 
work F moves parallel to the s axis. He does 
this by rotating the handle and the motion k s* 
is communicated to the bevel gears. The 
motor is geared to rotate at a speed wt, and 
the disc at a speed ¢. The motions ut and k s* 
are added by the bevel gearing, giving a 


; : Sek 
resultant motion of ut-+-k 8°, #.e., 7? to the 
shaft B. Thus the distance R is the required 


ds ‘ , 
value =, and, as previously explained, the 


dt 
wheel then rotates at speed s. This motion is 
communicated to the framework F of the input 
table and G of the output table, and the 
motion ¢ is also communicated to the output 
table for the vertical axis. On the output table, 
the bull’s eye is replaced by a pencil, and the 
machine draws the graph of s against ¢t, which 
is the required solution of the equation 

=/{ (u t-+-k s§) dt. 

For more complicated equations several 
input tables would be used, but for some func- 
tions, such as sine or cosine, the curve is 
generated by the machine itself. In the latest 
machine the operator on the input table is 
replaced by photo-electric cells which follow 
the curve automatically and rapidly. 

A few of the applications of the machine in 
connection with electrical engineering are 
given below :— 

(1) Determination of transients on a trans- 
mission line. 

(2) Starting characteristics of synchronous 
motors. 





+ A full accoufit of the differential analyser appeared 
in our issues of July 19th and 26th, 1935. 
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(8) Effect of time lag on automatic control 
systems, 

(4) Temperature rise and distribution in 
insulating materials in alternating fields. 

(5) Potential distribution in cylindrical 
valves. 

(6) Paths of electrified particles in a 
magnetic field. 


SYNTHESIS AND ANALYSIS OF HARMONIC 
TERMS 

Fourier showed how any periodic function 
could be split up into a number of simple 
harmonic motions, This is of great value in 
practical work for two reasons—-it enables the 
cause of a periodic process to be more easily 
understood, and it enables future values of the 
function to be predicted, 

The arithmetical or graphical methods of 
harmonic analysis are very laborious, and 


scientific purposes her marine force. was quite 
inadequate to the performance of its duties. 
For many years Congress had manifested the 
utmost repugnance to voting any money for 
expenditure on ships of war, and as a result 
even the few comparatively strong vessels 
which the United States had once possessed 
had passed more or less into a ruinous con- 
dition. In July, 1881, an Advisory Board or 
Committee had been appointed to inquire into 
the situation, From its report we learned that 
the United States fleet at that date consisted 
of sixty-one unarmoured wooden cruising 
vessels—excluding torpedo boats, dispatch 
boats, tugs and sailing vessels—and that of that 
number twenty-four were in commission, eight 
were in reserve and the rest were not available 
for use either immediately or following any 
reasonable expenditure upon them. The Com- 





mittee recommended the construction of thirty- 
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Fic. 6—Diagram of Differential Analyser 


various machines have been invented which 
do this operation automatically. The most 
familiar application of the harmonic analyser 
is in connection with tide prediction. The 
height of the tide at a particular spot is plotted 
against the time, and the harmonic analyser 
splits the eurve into its harmonic components, 
representing the gravitational pull of the sun 
and moon and so on. The graph can then be 
extrapolated imdefinitely by means of a har- 
monie synthesiser and the times of high tide 
determined for the future. The machines 
devised for building up a curve from its har- 
monic components are very simple in principle, 
the harmonic motions being produced by 
rotating cranks and the motions added by means 
of strings and pulleys. 


CoNcLUSION 


Accurate and rapid calculation is essential for 
satisfactory scientific and technical work. The 
time saved is such that it is surprising to find 
so little known about the subject and so little 
use made by engineering laboratories of the 
facilities which exist. 

There is no text-book on the subject, and the 
author is therefore greatly indebted to all who 
have given assistance; in particular, to Dr. 
L. J. Comrie, of the Scientific Computing 
Service, Ltd., 23, Bedford Square, W.C.1; 
Professor Hartree, of Manchester University ; 
and Arithmetical Machines, Ltd., for their 
patient explanations. 








Sixty Years Ago 





Tue UniTep States Navy 


Srxty years ago the United States Navy, in 
the words of a leading article in our issue of 
December 28rd, 1881, was and had been for a 
long time “‘ the least powerful possessed by any 
important nation.” For warlike purposes it 


might be said that the United States had no 





navy at all, 


while for police, transport and 





eight unarmoured cruising vessels, two of 
5873 tons displacement with a speed of 15 knots, 
six 14-knot vessels of 4560 tons displacement, 
ten of 3043 tons and 13 knots, and twenty of 
793 tons and 10 knots. The 10-knot vessels 
should be built of wood and the others of steel. 
The Committee did not recommend the con- 
struction of any iron-clad warships. It believed 
that Congress would refuse to vote money for 
the construction of even a moderately strong 
iron-clad fleet, that the United States did not 
need ironclads in time of peace, and that any 
ironclad laid down now would be obsolete 
by the time it was completed. Further and 
most important, no ironclad could be designed 
intelligently without a knowledge of the weight 
and calibre of the guns she was to carry. It 
was a matter of great uncertainty, whether the 
armament for an ironclad — comprising, say, 
high-powered steel breech-loading guns of 10in. 
calibre—could be successfully produced in the 
United States. Plant forthe manufacture of such 
guns did not exist in the country and, inaddition, 
the foundries would hesitate to furnish the large 
masses of steel of the necessary qualities required 
for the making of the guns. The Committee 
believed that the country would not permit 
the guns to be obtained by purchase in a foreign 
market. . To-day the United States is the 
greatest steel-producing country in the world 
and we are looking hopefully to the powerful 
American Navy to assist us in the destruction 
of our common foes. 








The Structure of Alloys 





For more than fifteen years Dr. W. Hume- 
Rothery has been responsible for a remarkable 
series of researches on metallic alloys carried 
out in the laboratories of the University of 
Oxford. This work has been directed mainly 
to the establishment of the general principles 
which decide (1) whether and in what propor- 
tions two or more metals are capable of forming 
solid solutions; (2) the structural and equili- 














brium characteristics of alloy systems; and 
(3) the properties of alloys. ese are, in fact, 
the general principles of physical metallurgy. 
In the course of the large amount of delicate 
and accurate experimental work involved, new 
and improved techniques of yarious kinds have 
been developed. The investigations so far com- 
pleted have been published in more than thirty 

papers in the ‘ Proceedings” of the Royal 
Society, the Journal of the Institute of Metals, 
and elsewhere. The practical importance of 
the work, apart from its great scientific interest, 
lies in its promise of providing means for fore- 
casting the properties of alloys from the atomic 
characteristics of the constituent metals, and 
thus permitting the building up of alloys of 
desired properties. 

For some years past the British Non-ferrous 
Metals Research Association has made a con- 
tribution towards the cost of these investiga- 
tions, and Dr. Hume-Rothery has now written 
a concise account of the work done since this 
support began. It is entitled “‘ Researches on 
the Structure of Alloys,” and has been published 
by the British Non-ferrous Metals Research 
Association as Research Report R.R.A..562. 
In this 20-page review Dr. Hume-Rothery is 
more concerned to set out the plan, aims, and 
main conelusions of his work than to give the 
detailed results which have been published else- 
where. Nevertheless, he has found it possible 
to indicate broadly the experimental results 
obtained, and the evidence on which his con- 
clusions rest. A list of the published papers 
mentioned is appended to the report. Dr. 
Hume-Rothery’s work is of fundamental im- 
portance to metallurgists, physicists, and 
chemists, and the present report should be 
useful as a summary to those who have read 
the original papers and to all others who are 
interested in the scientific study of metals and 
alloys. The report is obtainable from the 
B.N.F.M.R.A., Euston Street, London, N.W.1, 
or from any bookseller, price 2s. 6d. post free. 








BRITISH STANDARDS INSTITUTION 


AU British Standard Specificat can be obtained from 
the Publications Department of the Institution at 28, Vic- 
toria Street, London, S.W.1. The price of each specification 
is 2s. 3d. post free, unless otherwise stated. 








SCREWING TAPS 


No. 949. Tho British Standards Institution is 
about to issue an important British standard 
relating to the dimensions, limits and tolerances 
for screwing taps. This standard provides for the 
general overall dimensions and thread limits of 
taps used for the production of the most commonly. 
used threads, viz., B.S. Whitworth, B.S. Fine, 
B.A., and B.S. Pipe (parallel) threads when used for 
general engineering purposes. Provision is made for 
hand taps and Pearn tapper taps of four grades of 
accuracy, namely, two grades of ground threads and 
two grades of cut threads. For nut taps two grades 
of accuracy only are provided, namely, for ground 
threads and cut threads. In determining the 
tolerances and limits on the threads due regard has 
been given to selecting the tolerances and locating 
the limits so as to provide for taps in these various 
grades which will m general produce tapped holes 
within the limits laid down im the corresponding 
British standards for the screw threads themselves. 
Price 1ls., post free. 





COMBINED DRILLS AND COUNTERSINKS 


No. 985—1941. At the request of the Ministry of 
Supply a War Emergency British Standard relating 
to the dimensions of combined drills and counter- 
sinks has been prepared. The principal object 
underlying the preparation of this specification has 
been to bring about a simplification in the variety 
of sizes and types of combined drills and counter- 
sinks at present manufactured and so to facilitaté 
more rapid and economic production by concen- 
trating the supply and demand upon a simplified 
range of seven sizes with one standard angle of 
countersink. In general, the specification repre- 
sents a selection of the most suitable sizes of drills 
from those at present manufactured. Some slight 
changes from existing practice have, however, been 
made in the case of the body diameters of three of 
the drills scheduled in order to permit of the whole 
range of drills being manufactured from those sizes 
of ground bar likely to be most readily available 





during the period of the war. Price Is. 3d. post 
free. 
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South African Engineering 
Notes 
(By our South African Correspondent) 
CaPE Town, October 25th, 1941. 


More Berths in Table Bay Harbour 

THREE sides of Table Bay harbour’s 
great new basin, which it is intended to make 
one of the finest in the world, may be com- 
pleted within the next eighteen months or two 
years. Two thousand feet of quay wall, pro- 
viding berthage for four average-sized ships, 
is all that is still required to complete the third 
side. This was announced by the Minister of 
Railways and Harbours when speaking at a 
meeting of the Cape Town Chamber of Com- 
merce on September 19th. Mr. Sturrock also 
stated that a twenty-four-hour working day 
for the docks was quite unpractical. Two other 
announcements of the Minister were the re- 
introduction of the old storage charges in the 
docks stores as a wartime measure, and his 
decision to extend the new quay wall to provide 
for more berths. He did not promise that the 
whole section would be completed now, but 
indicated that building would be continued 
while the need for more berths existed, and that 
if the war continued long enough the whole 
2000ft. might be laid down extending the total 
length of the west quay—-forming the landward 
side of the new basin—to 6000ft. The new basin 
will then comprise 13,000ft. of deep-water 
berthage, sufficient for four of the largest liners 
and seventeen average-sized ships or twenty- 
one in all. With the ten berths in the Victoria 
Basin, Table Bay harbour will then be able to 
accommodate at least thirty-one ocean-going 
vessels or three times the number provided for 
a decade or so ago. 

The commissioning of H berth, now about 
completed, will provide a valuable addition to 
the ship repair facilities of the port. Sheds 
have been erected at only the first two, E and F, 
of the six verths into which the completed 
foreshore (or west) quay is to be normally 
divided. The E and F sheds are already in use. 
The eighteen cranes already provided on the 
new quay will suffice for wartime requirements. 
Crane and rail tracks, together with oil and 
water pipes and electric cables, are to be laid 
down as the quay is extended, so that the new 
berths will be fully serviced, although there will 
be no sheds. A special basin is to be dredged 
within the New Basin to accommodate ships 
like the ‘“‘Queen Elizabeth” and ‘‘ Queen 
Mary,” big whale factories and other ships 
which hitherto, because of their great draught, 
have had to anchor beyond the breakwater and 
could not be docked. Some of these ships, 
when fully loaded, draw 39ft. to 40ft. of water. 
The new basin and its approach channel are 
being dredged to 40ft. depth, which is ample for 
‘all but a few of the largest ships afloat. To 
accommodate even these it has now been decided 
to dredge a basin 1000ft. long and 200ft. wide 
to a depth of 43ft. alongside the Foreshore 
Quay between berths G and H. The deepest 
ships afloat, even when fully loaded, will 


then be able to enter and leave the dock at | Y°® 


high tide and to lie comfortably alongside the 
quay in this special basin even at low tide. 


South Africa’s Future in Industries 


The President of the Cape Chamber of 
Industries, Mr. R. Armitage, declared that South 
Africa had a wonderful industrial future, 
because it was one of the wealthiest mineral 
countries. The future of the country lay in 
industries, rather than in agriculture, which 
had developed nearly as far as it could to supply 
the needs of the European population. Second- 
ary industries could carry three times the 
present European population. There was no 
need to import people to work the countries, 
except experts. In 1912-13, when he first 
came to South Africa, the total gross output 
of the country’s secondary industries was 
£17,249,000 a year, and it paid out £4,209,000 
in salaries and wages. In the pre-war year 
1938-39 the total gross output had risen to 
£172,800,000 and the wages bill was £37,710,000. 
The whole amount of the wages was paid out 
in cash and spent in South Africa. The mines 





were often quoted as being the backbone of the 
country. When one compared their gross 
output of £99,537,000 for 1938-39 with that of 
the secondary industries, it would be realised 
that should the mines cease to play their part 
the country would have a second string to its 
bow. To-day it was a guarantee of quality 
to say a thing was South African made. 


Iscor’s New Manufacture 


Due to the war, Iscor steel works at 
Pretoria has been compelled to undertake the 
manufacture of certain classes of tool steel, of 
which a shortage has occurred. Some of the 
tool steels which have so far been successfully 
manufactured are :—(1) High-speed tool steel 
(chiefly in bit form). This steel is equivalent 
in performance to an 18 per cent. tungsten high- 
speed tool steel. So far, no high-speed steels 
containing cobalt have been manufactured, due 
to a shortage of that metal at present. (2) 
Certain types of die steels, amongst which may 
be mentioned die steel for drawing cartridges, 
&c. (3) Certain so-called straight high-carbon 
tool steels of grades particularly suited for 
finished turning of rolls. (4) Chisel and punch 
steel of the usual cold chisel type. Iscor is at 
present in a position to supply these tools in 
limited numbers of forms and sizes only, but 
it is hoped that very shortly matters will have 
advanced to the. stage where local users can 
be made independent of overseas supplies of 
tools steels. 


Port Elizabeth Power Plant 


The Port Elizabeth City Council has 
had under consideration for some time a scheme 
for building a new electricity power station at 
Zwartkops, 8 miles north of the city. It has 
now, however, decided to abandon that idea, 
and will instead undertake the construction of 
a new station about a quarter of a mile from the 
existing station in the north end of the city. 
The new plant, which will be of 40,000-kW 
initial capacity, will be designed for an ultimate 
output of 80,000 kW. The existing station of 
32,000 kW capacity will continue to be used as 
@ supplementary source of power. The esti- 
mated cost of the proposed new station is 
£1,250,000, which is about £300,000 less than 
the estimated cost of the Zwartkops scheme. 


Railway Earnings Record 

Working with a depleted staff, due to 
over 7000 men being on active service, and with 
the handicap of an acute truck shortage, the 
Railway Administration established a double 
record for the week ended September 20th. 
The total earnings for the week set the new high 
record of £810,255, and earnings from goods 
traffic reached the record total of £532,897. 
This was the first occasion on which the total 
earnings for a week has exceeded the £800,000 
mark, and the second upon which goods traffic 
has reached £500,000. For the week ended 
September 27th the railways earnings totalled 
£788,722, or £63,327 more than for the corre- 
sponding week last year. The total earnings 
from April Ist, the beginning of the financial 
r, were £19,364,720, compared with 
£17,463,590 for the same period last year. 
Average weekly earnings for the period were 
£750,465, compared with £676,730 last year. 


Permits to Use Aluminium 

Owing to a world shortage of alumi- 
nium, its use is now rigidly controlled in South 
Africa, and the metal may not be used in the 
manufacture of any article, even for the war 
supplies orders, without the permission of the 
Minister of Commerce and Industry. There 
are scores of uses for aluminium which, while 
quite essential in peacetime, can have no place 
in the wartime economy. These include street 
name-plates, motor licence-plates, fan blades for 
big ventilation plants, switch-boxes for under- 
ground, and patterns and core-boxes (for 
castings). For all these uses there are perfectly 
good substitutes, says the Director-General of 
War Supplies, in an official statement. All the 
aluminium and aluminium scrap available is 
needed for war supplies production. Large 
quantities are required for hand grenades, aerial 
bomb fuses, anti-tank mines, armoured car and 


mortar sights. The Director-General of War 
Supplies has powers to requisition any alumi- 
nium scrap and the Government has fixed a 
maximum price of 7d. per lb. and the metal 
not to be sold at a price in excess of this. 


South African Conveyor Belts 


The use of conveyor belt systems for 
transporting ore and coal by South African 
mining enterprises has now assumed very large 
proportions, and is constantly being extended. 
At some coal mines in the Transvaal the output 
is conveyed entirely by this method from the 
coal faces, through all the processes of washing 
and grading, until it is loaded into trucks or 
fed directly into the furnaces of the huge 
electric power generating stations. Thanks to 
the fact that large companies have in recent 
years built tyre factories in the Union, it was 
easy for those to undertake the manufacture of 
this belting from the highest quality ducks and 
rubber compounds designed to give service 
under the severest of conditions. The rubber 
used for covering conveyor belts has durability 
and toughness equal to that of the modern 
motor tyre tread. Belts up to 5ft. in width and 
almost unlimited length can be produced. 


Rand’s Big Post-war Schemes 


The Johannesburg City Council sup- 
ports the Union Government fully in its plans 
for post-war reconstruction, as announced by 
the Minister of Finance, Mr. J. H. Hofmeyr, 
and gives the Government its fullest co-opera- 
tion in helping to carry out those plans. The 
Council has drawn up certain schemes for 
capital development, on which it will spend at 
least £6,250,000, on a two-year basis, as soon 
as the war ends. It will also spend at least 
£3,000,000 in the two years on normal expan- 
sion work, and a further £11,000,000 on main- 
taining its ordinary services during the first two 
post-war years. 

Temporary work for at least 10,000 men and 
permanent work for a smaller number will be 
available, as soon as the war ends, on the special 
programme of development works which the 
City Council intends to put in hand to help 
returned soldiers, to promote post-war recon- 
struction, and to assist the city and the country 
to adjust itself smoothly to the transition from 
war to peacetime economy. After taking back 
the 2000 men who have joined up, the Council 
will turn its attention to absorbing as many 
other returned soldiers as possible in construc- 
tive work for the city. This will be done in the 
special development programme of £6,250,000, 
of which at least £3,000,000 is on housing 
schemes and building improvements. At least 
£1,000,000 of electrical development work will 
give employment to electricians and engineers. 
Storm water, road construction, drainage and 
sewerage works will absorb a large number of 
semi-skilled and unskilled workers. Parks, 
cemeteries, and swimming bath development 
works will employ many semi-skilled men on 
gardening works. 


A New Union Industry 

The chances of establishing a textile 
industry in the Union have just been referred 
to by Mr. J. W. Mushet, M.P., a member of the 
Advisory Board, dealing with South Africa’s 
wartime need of textiles, in a broadcast address. 
Mr. Mushet said the Union produced the essen- 
tial raw .material—wool. It had potential 
workers who are second to none, and its climate 
is suitable. Its geographical position, as a 
potential distributing country, is another 
advantage. 

In Mr. Mushet’s opinion, it is also possible 
to grow cotton in South Africa. There will be 
a tremendous market for this in the rubber 
tyre and the textile industries, as well as in 
other industries. From the needs of the 
textile industry would grow an industry devoted 
to the manufacture of plant, machinery, and 
spare parts, which could supply not only the 
Union, but also other African territories. The 
whole question, said Mr. Mushet, was receiving 
the attention of the Director-General of War 
Supplies, and the Industrial Development 
Corporation had been approached. It was not 
too optimistic to hope that there would be early 





developments. 
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Markets, Notes and News 


Unless otherwise specified home 
Export quantities are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in Wartime 


The widespread effects of the war upon the 
world’s iron and steel industry are noticeable in a 
number of items of news which have appeared in 
Foreign Commerce Weekly, the organ of the United 
States Depariment of Commerce. In Canada the 
scrap iron and steel trade has been placed under 
Government control and all dealers in scrap must 
obtain licences from the Steel Controller. Inthe main 
the control is similar to that existing in Great Britain. 
The dealer has to keep records of all purchases and 
sales and submit monthly reports showing the 
amount of scrap in each classification sold, the 
prices at which sold and the names of the purchasers, 
and many other details, including whether stocks 
held are ready for immediate shipment or require 
further treatment or preparation. In China the 
difficulty of obtaining supplies of steel resulted in 
pushing forward the date of production of the 
Shansi Ironworks, Taiyuan, to July, 1941. In 
Sweden the production of iron and steel for the first 
six months of 1941 was less than for the corre- 
sponding period of 1940, but exceeded the output 
during the first six months of 1939. The Industrial 
Commission states that the production is sufficient 
to meet requirements. It is feared that a shortage 
of pig iron and wrought iron scrap will develop, in 
which event the supply of iron and steel, especially 
the qualities used for making sheet iron and prob- 
ably varieties of ordinary commercial iron, may 
have to be reduced. On the other hand, the pro- 
spects for the manufacture of quality steel are 
brighter, material formerly released for export being 
now available for domestic use. The old Diana 
iron mine at Kopparberg is to be reopened shortly. 
The mine is situa:ed near and below Lake Olofasjen, 
and shafts will have to be sunk to a depth of approxi- 
mately 400m. Stocks of tinplate held by other 
Governmental agencies are expropriated by an 
Order which became effective in September, 1941, 
Imported tinplate was included in the expropriation, 


The Pig Iron Market 


The supply position appears to be com- 
fortable and, with the exception of hematite, in 
which there is some stringency, there is nothing in 
the position to cause concern either to manufac- 
turers or consumers. The demand for high-phos- 
phorie foundry iron has not improved and stocks 
are understood to have accumulated at blast- 
furnaces. It is unlikely that the full production of 
this class of pig iron will be required until the light 
castings industry is better employed, and this is 
not to be expected until building activities become 
more normal. As it is, the light castings foundries 
are only partially occupied and there does not seem 
to be much Government work which they can 
execute. The heavy engineering trades, which 
include the machine tool foundries and the jobbing 
foundries, are employed almost without exception 
upon war work and their castings are required by 
armaments and munitions makers in considerable 
volume. This is reflected in the important demand 
for low-phosphorus and medium-phosphorus pig 
iron and also refined irons, which are largely used 
to conserve supplies of hematite. Little Cleveland 
foundry iron is now being produced, as the blast- 
furnaces in that district are principally employed 
upon making basic iron for the steel works. Almost 
the entire supply of foundry iron for consumers on 
the North-East Coast comes from the Midland 
makers, who are also engaged in providing the Scot- 
tish consumers with this class of iron. Whilst it is 
suggested that the hematite position has become 
easier, this is not really the case. The Control has 
carefully to watch over supplies of this description, 
since imports will not be received to the same extent 
as hitherto, and British users have now to depend 
upon the home production and the stocks which the 
Control, which foresaw this development, has 
managed to accumulate. The basic iron. position 
is satisfactory and supplies are reaching the steel 
works in good volume. 


Scotland and the North 


The increased armaments drive has brought 
an.accession of work to the Scottish steel works and 
the demand at the moment seems to be expanding. 
The operations upon which the steel works in Scot- 
land are engaged are almost entirely in connection 
with war work and little steel for ordinary com- 
mercial purposes or for export is being produced. 
All the consuming trades in Scotland appear to be 
engaged in some department or other of the war 
industries and the general level of production is 
very high. Marine engineers are fully employed and 
are taking up good quantities of steel, whilst the 
shipyards have a big programme of work in hand 


and their requirements of all classes of shipbuilding 
steel are maintained. The demand for plates is on 
an important scale and it is expected that the needs 
of the shipyards for this material will increase, 
whilst large tonnages are also passing to the tank 
makers. The general engineering establishments 
are kept extremely busy and are providing a sub- 
stantial outlet for bars and light and medium 
sections. The bar iron makers are fully occupied, 
as there is a substantial demand for nut, bolt and 
rivet bars. The demand for sheets has again shown 
a tendency to decline, particularly in the thicker 
and the thinner gauges, but medium sheets are in 
strong request. The tube works in Scotland are 
steadily employed, although in some cases they 
could do with more work. The Lancashire steel 
industry is employed at capacity and there is a 
particularly brisk request for special alloy steels. 
The quietness of the constructional engineering 
industry is responsible for the somewhat weak 
demand for joists and sections and some other 
classes of structural steel, but the demand for 
plates is well maintained. The boiler and tank- 
making sections of the industry are large consumers 
and locomotive builders and heavy electrical engi- 
neers are also taking considerable tonnages. The 
colliery steel position is satisfactory, and although 
there is a pressing request the manufacturers have 
the situation well in hand. The steel works on the 
North-West Coast are busy and there has been no 
decline in the demand, which has kept them fully 
employed for months. There is a strong demand for 
billets and this is likely to expand, but home pro- 
ducers are turning out considerable tonnages. 


The Midlands and South Wales 


Great activity prevails in all sections of 
the Midland iron and steel trades. The intense 
demand for munitions and armaments of all 
descriptions has thrown a heavy strain on the steel 
industry, particularly on such sections as alloy and 
special steels. With all the engineering works fully 
employed upon war work there is a big demand for 
most descriptions of finished steel, and lately there 
has been a strong call for bars of practically all 
sizes. The production of billets by the British 
works has reached a high level and the production 
is rapidly passing into use. With steady supplies 
of semis available the re-rolling industry is turning 
out good tonnages of bars, strip and small sections. 
Some works find that the demand for the latter has 
eased somewhat, but there is steady pressure for 
small bars. The quietest section of the steel trade 
is heavy structural material, and as most of the 
constructional engineers have completed big jobs 


take the place of the finished work, there is naturally 
a lull in the demand for the heavier sizes of struc- 
tural steel. Pressure upon the plate mills continues, 
and the chief consuming industries, the shipyards, 
tank makers and wagon builders are still taking 
large quantities. In this department, however, 
some works seem able to give earlier delivery than 
was the case a month or two ago. It is not expected 
that there will be any real decline in the demand for 
plates for a long time. The sheet industry is 
finding conditions somewhat easier. Although the 
works have a fair amount of orders in hand, new 
business is not coming forward in sufficient volume 
to replace completed constracts. In South Wales 
there is no relaxation in the pressure of consumers 
to obtain supplies from the steel works. Production 
is well maintained, although conditions are irregular 
in some departments. Government restrictions 
upon the export of tinplates have naturally reduced 
the demand for sheet and tinplate bars, and this is 
reflected in smaller outputs at the works producing 
this class of material. The home trade, however, 
seems sufficiently active to absorb the present output 
of tinplates. 


The North-East Coast and Yorkshire 


A steady pressure to maintain and, where 
possible, increase production is the principal feature 
of the activities of the iron and steel industries on 
the North-East Coast. It seems unlikely that there 
will be any interruption in production at Christmas 
and that the works will continue in operation 
throughout the holidays. Supplies of raw material 
are good and although the demand for billets has 
perceptibly increased during the past few weeks, the 
quantities available are sufficient to keep consumers 
fully employed. Practically all the works are 
operating at capacity and the re-rolling section of 
the industry is turning out a heavy production of 
small bars and light sections. The demand for these 
materials has been maintained for a long period and 
there séems little prospect of any dechne in con- 








sumers’ requirements. Recently there has been an 





whilst other contracts have not come forward to]... 


trade quotations are delivered f.o.t. 


expansion in the demand for railway material, which 
is not surprising considering the heavy wear to 
which the railways have been subjected since the 
war began. The demand, however, has been fully 
met and the railways, as well as the coll eries, are 
obtaining their entire requirements of steel for 
maintenance purposes. The activity at the plate 
mills has not slackened and the pressure to secure 
supplies from the tank makers and the shipyards 
has not relaxed, although it has been a feature of 
the steel situation for some months. The con- 
structional engineers are not so busy as they were 
and most of them could easily take on fresh con- 
tracts. As a result the industry’s requirements of 
heavy sections and joists are only moderate and 
most of the works producing this class of steel 
would be glad to receive new orders. The Yorkshire 
steel industry is actively employed at Sheffield. 
Particular stress is laid upon the production of acid 
carbon steel, the whole output of which is rapidly 
taken up by consumers who come within the priority 
classes. Lately scme of the plant employed on the 
production of acid earbon steel has been diverted 
to the manufacture of special alloy steels, and 
although the situation in the latter department is 
somewhat tight and the position is bemg watched 
by the Control, firms engaged upon essential work 
have received their full supplies. The demand for 
basic steel is unrelaxed and the production of this 
class of material is on a heavy scale. 


Copper and Tin 


The effect upon the copper position of the 
outbreak of hostilities with Japan and the entry of 
the United States into the war cannot yet be judged. 
In the United States stocks of essential mei als have 
been requisitioned and one can only assume that 
with the thoroughness with which the people of the 
United States are adapting themselves to war 
economy, supplies of non-ferrous metals for civilian 
work will be further curtailed. The production of 
all metals undoubtedly will be speeded up, and the 
authorities will work for a seven-day week in the 
production of essential supplies. Although it is 
said that Japan is well supplied with ccpper for a 
long war, these statements are regarded sumewhat 
sceptically by the British metal trade, whose rami- 
fications should enable them to reach a fairly sound 
conclusion. No doubt, after four years of war with 
China, the Japanese war industries are operating at 
maximum capacity, but it is probable that the nature 
of the war in China has not hitherto resulted in a 
great expenditure of war metals and it seems prob- 
able, in spite of what has been said to the con- 
trary, that the Japanese copper position is not good. 
For the time being the tin market in London— 
the last free non-ferrous metal market—has been 
closed by Government instructions. A scheme for 
carrying on dealings, suggested by the Metal 
Exchange, has been rejected by the authorities, but 
negotiations for the resumption of the market 
are still proceeding. The tin holdings in merchants’ 
hands have been taken over by the Non- 
ferrous Metal Control. Any consumer wanting tin 
must now apply to the Control. Merchants who 
have contracis with consumers will be peimitted 
to execute them at the price at which the contract 
was entered into, but at present there is no official 
quotation for tin, and no doubt this subject forms 
part of the negotiations which are now proceeding 
between the Metal Exchange and the Ministry of 
Supply. Stocks in Great Britain have been accumu- 
lating since the issue of export licences was sus- 
pended. ‘In the United States it is said that the 
stocks amount to over 100,000 tons. 


Lead and Spelter 


There is a possible danger that the war in 
the Far East may affect supplies of lead from 
Australia and Burma. At the same time, the lead 
position in Great Britain is satisfactory, and 
although the latest war will probably lead to a 
tightening up of the distribution of lead to firms 
which are not engaged upon essential work, it is 
unlikely to cause a restriction of supplies to the 
war industries. It is satisfactory to note that, 
according to reports from Canada, the production 
has increased from 201,000 short tons per annum in 
1938 to about 250,000 short tons per annum at 
the present moment.... The spelter position 
should not be greatly affected by the war in the 
East, although it may interfere with supplies of 
spelter to Russia. In this country the position has 
been ‘somewhat tight for a long time, but firms 
engaged upon war work have received adequate 
and regular supplies. In-the United States it is 
reported that s.ocks of spelter rose in November to 
23,180 tons, but the production dropped about 





1200 tons to 74,710 tons. 
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Rail and Road 


DENMARK TO Buy Wacons.—The Danish Parlia- 
ment has voted 6 million kroner for the purchase by 
the State Railways of 300 open goods wagons. 


Rattway AMALGAMATION.—The railway systems 
now known as the Assam-Bengal Railway and the 
Eastern Bengal Railway will be combined as from 
January Ist, 1942, and known as the Bengal and 
Assam Railway. 


Traty’s ALL-ELECTRIC NortH-SoutH RovutTE.— 
The electrification of the Bologna-Trento section 
has been completed and provides an all-electric 
route between the Brenner Pass in the north and 
Reggio Calabria in the south. 


CanaDA APPEALS FOR Scrap.—The Canadian 
National Salvage Office has issued an appeal to 
mines, quarries, railways and all industries using 
ferrous metal equipment, asking them to release 
broken or obsolete machinery and tools as scrap for 
war purposes. 

Locomotives For Spatn.—Delivery has begun 
of an order for tender locomotives ordered for the 
Spanish National Railways from the works of 
Masquinista Terrestra y Maritima at Barcelona. 
They are ten-coupled engines, and each weighs a 
little over 100 tons. 


GERMAN Losses IN Brazit.—A hint of what 
Germany stands to lose in the world’s markets by 
reason of the war is disclosed by the reductions 
during 1940 of German sales of motor vehicles and 
engines to Brazil. As compared with 1939, the 
drop was 95 per cent., the 1940 value being 795,459 
milreis against 15,493,054 milreis in 1939. 


Vavutts Y1ELD 50 Tons oF PaPER.—A special 
search of vaults and cupboards at Derby L.M.S. 
Railway Offices has yielded 50 tons of paper. 
Among the documents brought to light are registers 
of drivers and firemen as far back as 1881, tissue 
copying books dated 1858, minutes of meetings 
written in “copper-plate”’ handwriting, and 
records of blizzards and gales for the last sixty years. 


Guiascow Pays 1rs Way.—The Glasgow Corpora- 
tion Transport Committee has discharged all out- 
standing debts, and the undertaking is now free of 
debt. The decision to do so was made possible by 
the transfer of a balance from reserve and other 
funds amounting to approximately £4,750,000 into 
the Common Good Fund of the city. The value 
of the undertaking is put at £10,000,000 in round 
figures. 

Brazit Exports its Iron OrE.—The Govern- 
ments of Brazil and the United States are nego- 
tiating for the construction of a new line of railway 
to carry the iron ore of Minas Geraes to the port of 
Victoria. Included in the scheme are extensive 
improvements of facilities at that port. If the 
project fructifies, it should enable Brazil to export 
to the U.S.A. three or four times the quantity of 
ore now being shipped from Rio de Janeiro. The 
total estimated cost of the proposed development 
works is put at 20 million U.S. dollars. 


G.W.R. DecontTaMiInaTION CoacHEs.—The Great 
Western Railway now has special rail A.R.P. 
cleansing vans, situated at suitable points on the 
system, which can be rushed to any station or depét 
where either there are no facilities for cleansing 
decontamination squads or where the intensity of 
the attack renders existing arrangements inade- 
quate. Painted a distinctive mustard colour, the 
units, which were formerly passenger coaches 
attached to magn line trains, are entered by an air 
lock leading into the undressing room, supplied with 
bins for holding the contaminated clothing. Having 
undressed, members of the squad pass through 
another air lock into a zinc-lined washing room, 
fitted with showers supplying hot and cold water 
and having a special draining floor. From there they 
move into the drying room and then, through 
another air lock, into the dressing room, which is 
fitted with seat lockers containing fresh clothing 
for the squad. The coaches are fitted with steel 
blinds, which can be raised to afford protection 
against blasting of the windows, as well as acting 
as part of the ordinary black-out scheme of the 
coaches. 


Air and Water 


Canapa’s War Errort.—The October issue of 
Canadian Machinery and Manufacturing News was 
a@ war number and contained news of what the 
Dominion is doing to further the output of ships. 
Emphasis is laid on the expanding production of 
detail parts for fitting out the 226 larger vessels 
and the hundreds of small boats of more than 
twenty-five different types which comprise tho 





country’s 130,000,000-dollar ship programme. An 
office of ship construction and repairs has been 
established, with headquarters in Montreal under 
Mr. D. B. Carswell, Controller of Ship Repairs. A 
part of the duties of this department is to ensure 
that all available facilities for repairing ships are 
kept continuously in use. 


GERMANY WaNnTS AN ADRIATIC PorT.—An 
announcement recently made by radio in Germany 
that plans are afoot for a new canal to link the 
River Danube with the Adriatic points to a fresh 
attempt by that country to get direct entry to and 
control of the Mediterranean. 


Two Canapian Brinpces.—A new bridge at 
Beloeil, Canada, replacing a former ferry service, has 
been opened for traffic. The structure cost 510,000 
dollars. Tenders have also been received by the 
Quebec Public Works Department for the construc- 
tion of a bridge over the Thompson River, between 
Val d’Or and Cadillac, in the Abitibi district. This 
bridge, which will cost approximately 400,000 
dollars, will also replace a ferry service. 


Harsour Expansion at Cape Town.—The new 
basin being constructed in the Cape Town harbour 
is expected to be completed by the end of 1943, as 
2000ft. of quay wall, to provide berths for four large 
ships, is all that is needed to complete the third 
wall, and a start on this section has been sanctioned. 
It remains to be seen whether this work will be 
completed, as operations are only to continue while 
there is a demand for more berths. If the whole 
job is done the Foreshore Quay on the city side of 
the new basin will reach the full planned length 
of 6000ft. The new basin will then have 13,000ft. 
of deep-water berthage, sufficient for from fifteen 
to twenty-one ships. This, with the ten berths of 
the Victoria Basin, will enable Table Bay to accom- 
modate up to thirty-one ocean-going vessels. 


Miscellanea 


Piastic ExTRUDED.—What appears to be the 
first factory in the world designed exclusively for 
mass production of extruded plastic shapes has been 
built at Norwalk, Conn., by Extruded Plastics, Inc. 
The shapes produced are being used as replacements 
for extruded aluminium, copper, brass, zinc and 
other metals. 


Gop as a By-propuct.—From the sand, gravel 
and rock excava‘ed for use as aggregate in the 
concrete for Friant dam, in the Uni'ed States 
Bureau of Reclama‘ion’s Central Valley, Calif., 
project, gold has been recovered in the amount of 
94,520 dollars. The net value after deducting 
expenses is equally divided between the contractor 
and the Government. 


A Very LarcEe SHoveL.—An American concern 
has constructed a shovel built for s' ripping opera- 
‘ions at Tecumseh, Ind., which is claimed to be the 
largest in the world. Weighing nearly 1428 tons, it 
is electrically opera‘ ed by motors totalling 3850 H.P., 
and having a dipper capacity of 35-6 cubic yards, 
it is capable of taking out a maximum of about 
1,000,000 cubic yards per month. 


U.S.A. Sree~L Capaciry.—Figures recently 
printed suggest that the production of steel in the 
U.S.A. may soon reach 100,000,000 tons per annum. 
America’s steel capacity was 63,000,000 tons in 
1929, 86,000,000 tons July Ist, 1941, and was 
expected to be 99,000,000 by July Ist, 1943, but 
that estimate was made before Japan acted. This is 
more than two and a-half times the steel producing 
capacity of Germany, according to 1941 statistics. 


Fatiine GrounD a CAUsE OF ACCIDENTS.—The 
Health and Safety Committee of the American 
Institute of Mining and Metallurgical Engineers has 
issued @ report on the importance of falling ground 
as a cause of accidents in mines. Among other 
matters, it is shown that records kept at the Butte 
operations of the Anaconda Copper Mining Com- 
pany for the past twenty years prove that falls of 
ground and rocks have been responsible for 45 per 
cent. of the fatal accidents, 33 per cent. of the serious 
and 33-5 per cent. of the total accidents. 


DESTROYING CONFIDENTIAL DOCUMENTS FOR 
SatvaGe.—Many people and business houses have 
particular correspondence and documents which 
they would release for salvage but for the fact that 
this correspondence and these documents are of a 
confidential nature. By arrangement between the 
Salvage Recovery Board and the Waste Paper 
Merchants’ Association, leading paper merchants 
and board mills will now give a guarantee that con- 
fidential documents and correspondence delivered 
to them for salvage will be treated in confidence. 
Sacks and packets containing confidential matter 





will not be opened until they are emptied into the 
pulping machines, and if desired, this can be 
witnessed by a representative of those who are re. 
leasing this material for salvage. Most of the larger 
local authorities will make similar arrangements 
on request, providing the amount of confidential 
material is substantial. It should always be packed 
separately from ordinary waste paper, and for this 
purpose many local authorities will provide sacks. 


PropvucEeR Gas ProsLeMs.—A Committee which 
was set up last year is to consider, at the request 
of the Minister for Mines low-temperature 
carbonisation processes, to examine the sources of 
fuel for producer gas vehicles, to estimate the 
quantities that could be made available at present, 
and to report on the measures that would be required 
to increase supplies if necessary. The Committee 
will also inquire whether the development of our 
peat resources would make any useful contribution 
to the supplies of domestic fuel. 


THE MACHINABILITY OF IRON AND STEEL.—The 
American Society for Testing Materials has investi- 
gated the prospect of utilising bismuth as a free- 
machining addition to steel. Tests on this metal 
lave been carried out at the Battelle Memorial 
Institute under the auspices of the Alloy Casting 
Research Institute, and the laboratory findings have 
been confirmed by large-scale machine shops 
handling commercially produced material. Bismuth 
seems specially effective in increasing the machin- 
ability of the corrosion-resisting steel alloys as a 
class. The bismuth was added in the form of a 
30-70 per cent. nickel-bismuth master alloy, but 
manganese-bismuth alloy was also used. 


SwEDISH COPPER-MINING TOWN CELEBRATES 
THREE-HUNDREDTH ANNIVERSARY.—The Swedish 
town of Falun, widely known for its old copper mine, 
on November Ist celebrated the three hundredth 
anniversary of the granting of its town charter. 
The mine is, however, much older, dating back to 
the eleventh century, and its proprietor, the Stora 
Kopparbergs Aktiebolag (the Great Copper Mining 
Company) is the world’s oldest working industrial 
company, having been founded during the early 
part of the thirteenth century. In the sixteenth 
and seventeenth centuries, this mine was the world’s 
biggest producer of copper and constituted one of 
Sweden’s greatest economic resources of that time. 
Not only copper, but also considerable quantities 
of other metals, such as gold, silver, zinc, and lead, 
were obtained. Now the mine is exhausted of the 
rich copper deposits and to-day it produces mainly 
pyrites, from which a great many articles are 
obtained. 


Personal and Business 


Mr. F, W. P. Carter has been appointed Public 
Relations Officer to the Board of Trade. 


Mr. AMBROSE FiRTH has been appointed chairman 
of the Brightside Foundry and Engineering Com- 
pany, Ltd. 

Mr. V. W. Bone has been appointed chairman, 
and Mr. F. N. Lloyd managing director, of F. H. 
Lloyd and Co., Ltd., Wednesbury. 


Mr. A. J. PEEcH has relinquished his position as 
secretary of the Stanton Ironworks Company, Ltd., 
in order to take up a directorship of the United 
Steel Companies, Ltd. 

THE ALUMINIUM INFORMATION BUREAU has 
removed to new premises at 109, Jermyn Street, 
London, 8.W.1. The technical and advisory services 
of the Bureau will, as hitherto, be available to deal 
with problems submitted concerning the working, 
treatment and application of aluminium and its 
alloys. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Fuel Luncheon Club 
To-day, Dec. 19th.—Connaught Rooms, Great Queen 
Street, W.C.2. Luncheon. ‘Fuel: The Wide 
Aspect,” C. H. Lander. 12.40 for 1.10 p.m. 


Institution of Electrical Engineers 
To-day, Dec. 19th.—N.E. Stuprents: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. Address, 
R. W. Gregory. 6.30 p.m, 
Institution of Mechanical Engineers 
To-day, Dec. 19th.—Storey’s Gate, Westminster, S.W. 1. 
‘Axial Vibration of Diesel Engine Crankshafte,” 
R. Poole. 2.30 p.m. 
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